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ABSTRACT 
This research addresses the problem of health conditions of IDPs in Kosti area through 
drinking water and environmental sanitation status using social data  collected through a 
questionnaire and physical observations of IDPs behaviors in the targeted area. 
The health data collected through the targeted area health centers reports, and analysis 
presented that most of the IDPs diseases are Malaria and Diarrheal diseases i.e. water & 
sanitation related diseases (٦٢٫٣٪ is WRD).  
Water sources in the targeted area were monitored through ground water monitoring data 
from the previous water bore holes that dug in or near to the targeted area and tested in a 
laboratory. The water is found unfit for human consumption according to Sudanese 
standards (١٩٩٣). 
Sanitation status in the area is not critical due to availability of pit latrines constructed by 
ADRA and its partners during this year (٢٠٠٣), but the quality of pit latrines should be 
improved to cope the soil characteristics of the targeted area. 
The study concluded that a sustainable solutions can be set for water to be treated in 
township facilities and boostered to the targeted area & distributed through stand 
posts.VIP latrines should be improved due to soil characteristics of the area by increasing 
lining of the bricks. The pit to be deep enough to prolong the latrine life time. Hygiene 
awareness is very essential to be established in these locations in order to devolop 
sustainable healthy environmental conditions. 
 
 
 
  ﺑﺴﻢ اﷲ اﻟﺮﺣﻤﻦ اﻟﺮﺣﻴﻢ
 ﻣﻠﺨﺺ اﻟﺪراﺳﺔ
ﺗﻌﲏ ﲟﺸﻜﻠﺔ ﺍﻟﻈﺮﻭﻑ ﺍﻟﺼﺤﻴﺔ ﻟﻠﻨﺎﺯﺣﲔ ﺍﻟﺪﺍﺧﻠﻴﲔ ﰲ ﻣﻨﻄﻘﺔ ﻛﻮﺳﱵ ﻣﻦ ﺧﻼﻝ ﻭﺿـﻊ  ﻫﺪﻩ ﻟﺪﺭﺍﺳﺔ 
ﺍﻻﺳـﺘﺒﻴﺎﻥ  ﺍﻟﺒﻴﺌﺔ ﺑﺎﺳﺘﺨﺪﺍﻡ ﺍﳌﻌﻠﻮﻣﺎﺕ ﺍﻻﺟﺘﻤﺎﻋﻴﺔ ﺍﻟـﱵ ﰎ ﲨﻌﻬـﺎ ﺑﻮﺍﺳـﻄﺔ ﻭﺇﺻﺤﺎﺡﻣﻴﺎﻩ ﺍﻟﺸﺮﺏ 
  .ﻭﻣﻼﺣﻈﺔ ﺳﻠﻮﻙ ﺍﻟﻨﺎﺯﺣﲔ ﺍﻟﺪﺍﺧﻠﻴﲔ ﰲ ﺍﳌﻨﻄﻘﺔ ﺍﳌﺴﺘﻬﺪﻓﺔ
  
 ﰲ ﺍﳌﻨﻄﻘﺔ ﺍﳌﺴﺘﻬﺪﻓﺔ ﻭﰎ ﲢﻠﻴﻠﻬﺎ ﻭﻣﻨﻬﺎ ﺃﺗﻀﺢ ﺃﻥ ﺍﳌﻌﻠﻮﻣﺎﺕ ﺍﻟﺼﺤﻴﺔ ﰎ ﲨﻌﻬﺎ ﻣﻦ ﺗﻘﺎﺭﻳﺮ ﺍﳌﺮﺍﻛﺰ ﺍﻟﺼﺤﻴﺔ 
 ﻫﻲ ﻧـﺴﺒﺔ ﺍﻷﻣـﺮﺍﺽ %٣،٢٦)ﺃﻏﻠﺐ ﺍﻷﻣﺮﺍﺽ ﻫﻲ ﺍﳌﻼﺭﻳﺎ ﻭﺍﻻﺳﻬﺎﻻﺕ ﺃﻱ ﺍﻷﻣﺮﺍﺽ ﺍﳌﺮﺗﺒﻄﺔ ﺑﺎﳌﻴﺎﻩ 
  .( ﻄﺔ ﺑﺎﳌﻴﺎﻩﺍﳌﺮﺗﺒ
  
ﻣﺼﺎﺩﺭ ﺍﳌﻴﺎﻩ ﰲ ﺍﳌﻨﻄﻘﺔ ﺍﳌﺴﺘﻬﺪﻓﺔ ﲤﺖ ﻣﻌﺎﻳﻨﺘﻬﺎ ﻣﻦ ﺧﻼﻝ ﻣﻌﺎﻳﻨﺔ ﻣﻌﻠﻮﻣﺎﺕ ﻋﻦ ﺍﳌﻴﺎﻩ ﺍﳉﻮﻓﻴﺔ ﻣﻦ ﺧﻼﻝ 
 ﺃﻥﻧﺘﺎﺋﺞ ﺍﳌﻌﻤﻞ ﺃﺛﺒﺘﺖ .  ﺍﻟﱵ ﺧﻔﺮﺕ ﺳﺎﺑﻘﺎ ﰲ ﺃﻭ ﻗﺮﺏ ﺍﳌﻨﻄﻘﺔ ﺍﳌﺴﺘﻬﺪﻓﺔ ﻭﰎ ﺍﺧﺘﺒﺎﺭﻫﺎ ﰲ ﺍﳌﻌﻤﻞ ﺍﻵﺑﺎﺭ
  (.ﻡ٣٩٩١)ﻔﺎﺕ ﺍﻟﺴﻮﺩﺍﻧﻴﺔ ﺻﻮﺍ ﺣﺴﺐ ﺍﳌﺍﻵﺩﻣﻲﺍﳌﻴﺎﻩ ﺍﳉﻮﻓﻴﺔ ﻏﲑ ﺻﺎﳊﺔ ﻟﻼﺳﺘﺨﺪﺍﻡ 
  
 ﺃﺩﺭﺍ ﻳﻌﺘﱪ ﻏﲑ ﺣﺮﺝ ﻣﻦ ﺣﻴﺚ ﻋﺪﺩ ﺍﳌﺮﺍﺣﻴﺾ ﺍﻟﱵ ﰎ ﺗﺸﻴﻴﺪﻫﺎ ﺑﻮﺍﺳﻄﺔ ﻣﻨﻈﻤـﺔ  ﺍﻟﺒﻴﺌﺔ ﺇﺻﺤﺎﺡﻭﺿﻊ 
ﻟﻜﻦ ﻣﻦ ﺣﻴﺚ ﺍﻟﻨﻮﻋﻴﺔ ﻫﺪﻩ ﺍﳌﺮﺍﺣﻴﺾ ﻻﺑﺪ ، ( ﻡ ٣٠٠٢)ﻭﺷﺮﻛﺎﺋﻬﺎ ﰲ ﺍﳌﻨﻄﻘﺔ ﺍﳌﺴﺘﻬﺪﻓﺔ ﺧﻼﻝ ﻫﺪﺍ ﺍﻟﻌﺎﻡ 
  .ﻣﻦ ﲢﺴﻴﻨﻬﺎ ﳌﻮﺍﻛﺒﺔ ﺧﻮﺍﺹ ﺍﻟﺘﺮﺑﺔ ﰲ ﺍﳌﻨﻄﻘﺔ ﺍﳌﺴﺘﻬﺪﻓﺔ
  
 ﰲ ﺍﳌﺪﻳﻨﺔ ﻭﺗﻨﻘﻞ ﻟﻠﻤﻨﻄﻘـﺔ ﺎﻩﺃﻥ ﺗﺘﻢ ﻣﻌﺎﳉﺔ ﺍﳌﻴﺎﻩ ﰲ ﳏﻄﺔ ﺍﳌﻴ  ﺧﻠﺼﺖ ﺍﻟﺪﺭﺍﺳﺔ ﻻﺳﺘﺪﺍﻣﺔ ﺍﳊﻠﻮﻝ ﻟﻠﻤﻴﺎﻩ 
ﻭﺍﳌﺮﺍﺣﻴﺾ ﺍﳌﻬﻮﺍﻩ ﺍﶈﺴﻨﺔ ﻻﺑﺪ ﻣﻦ ﺗﻄﻮﻳﺮﻫﺎ ﻟﺘﻮﺍﻛـﺐ . ﺍﳌﺴﺘﻬﺪﻓﺔ ﻭﺗﻮﺯﻉ ﻣﻦ ﺧﻼﻝ ﻧﻘﺎﻁ ﺗﻮﺯﻳﻊ ﺍﳌﻴﺎﻩ 
  . ﻋﻤﺮﻩ ﺍﻟﺰﻣﲏﺎﻟﺔﻹﻃﻭﺍﻥ ﻳﻌﻤﻖ ﺍﳌﺮﺣﺎﺽ ، ﺧﻮﺍﺹ ﺍﻟﺘﺮﺑﺔ ﰲ ﺍﳌﻨﻄﻘﺔ ﺑﺰﻳﺎﺩﺓ ﺧﱰﻳﺮﺓ ﺍﻟﻄﻮﺏ
   
 .ﻣﻦ ﺍﺟﻞ ﺧﻠﻖ ﺑﻴﺌﺔ ﺻﺤﻴﺔ ﻣﺴﺘﺪﺍﻣﺔ ﰲ ﻫﺪﻩ ﺍﳌﻨﺎﻃﻖ  ﳚﺐ ﺍﻻﻫﺘﻤﺎﻡ ﺑﺎﻟﺘﻮﻋﻴﺔ ﺍﻟﺼﺤﻴﺔﻛﺬﻟﻚ
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PPM   Part Per Million. 
SCC   Sudanese Church Council. 
SD   Sudanese Dinars. 
SPLA   Sudan People’s Liberation Army 
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Table of Contents 
 Dedication i
 Acknowledgement ii
 Abstract (IN ENGLISH) iii
 Abstract (IN ARABIC) iv
 Abbreviations vi
 Table of Contents vii
 List of Tables xii
 List of figures 
١ CHAPTER I: INTRODUCTION ١
١-١ General ١
١-٢ Research Methodology ٢
١-٣ Goals and Objectives ٢
١-٤ Background & Analysis ٣
٢ CHAPTER II: LITERATURE REVIEW ٥
 ٢-١ Introduction ٥
 ٢-٢ Pathogens Causes Water - related Diseases 
 
٥
 ٢-٣ Other Benefits from Improved Water Availability ٦
 ٢-٤ Quality of Water ٨
 ٢-٥ Impurities of Water ٨
 ٢-٦ Classification of Ground Water ١١
 ٢-٧ Global Problem "Sustainability" ١١
٣ CHAPTER III: MATERIAL & METHODS ١٧
 ٣-١ Introduction ١٧
 ٣-٢ Case Study Area Description ١٧
 ٣-٣ Social Data ٢٠
 ٣-٤ Water Related Diseases Monitoring ٢٠
 ٣-٥ Ground Water Monitoring ٢١
 ٣-٦ Surface Water Monitoring ٢١
٤ CHAPTER IV: RESULTS & DISCUSSION ٢٨
 ٤-١ Introduction ٢٨
 ٤-٢ Socio- Economic Data Analysis ٢٨
 ٤-٣ Water - related Disease Monitoring ٧١
 ٤-٤ Ground Water Monitoring ٧٨
 ٤-٥ Surface Water Monitoring ٨١
 ٤-٦ Sustainable Water Supply and Sanitation ٨٥
٥ CHAPTER V: CONCLUSIONS & RECOMMENDATIONS ٩٤
 ٥-١ Introduction ٩٤
 ٥-٢ Conclusion ٩٤
 ٥-٣ Recommendations ٩٥
 References ٩٦
 Appendices 
 
List of Tables 
 Classification of ground water based on the TDS (table ٢٫١). 
 Classification of ground water according to the value of hardness (table ٢٫٢). 
 Major chemical composition of ground water (table ٣٫١). 
 Turbidity measurement in Kosti station laboratory (table ٣٫٢). 
 Prevalence from Oct., Nov. ,Dec. ٠٢ and Jan. ٠٣ (table ٤٫١). 
 Prevalence from Feb., Mar. and Apr. ٠٣ (table٤٫٢). 
 Prevalence from May, Jun. , and Jul. ٠٣ (table ٤٫٣). 
 Prevalence from Aug., Sept. , and Oct. ٠٣ (table ٤٫٤). 
 Prevalence from  Nov. ,Dec. ٠٣ and Jan. ٠٤ (table ٤٫٥). 
 Water - related diseases (table ٤٫٦).  
 Cost of civil work of appropriate four taps standpost (table ٤٫٧) 
 
 
 
 
 
 
  
 
List of Figures 
 White Nile State Location fig. # (١) 
 White Nile State Geology fig. # (٢). 
 Kosti town water facility intake (١st. one) fig. # (٣). 
 ٢nd. & ٣rd. Kosti township facility intakes fig. # (٤). 
 Kosti Mahalia water resources fig. # (٥). 
 Major WRD causes morbidity in Kosti IDPs area from Oct. ٠٢ to Jan. ٠٤ fig. # (٦). 
 Correlation between the EC & TDS value fig. # (٧). 
 Water source direct from White Nile River by pump fig. # (٨). 
 Water source direct from White Nile River by seasonal open channel fig. # (٩). 
 Proposed water project to Kadogali & Ingaz areas fig. # (١٠). 
 Proposed water project to Al Laya & Goz El Salam areas fig. # (١١). 
 Four tap concrete standpost fig. # (١٢) 
 Traditional V.I.P latrine design fig. # (١٣). 
 Improved V.I.P latrine design fig. # (١٤). 
 
Chapter ١ 
 
INTRODUCTION 
 
١-١ General: 
 
Reducing poverty is not only about raising incomes. Improving access to basic services is 
a critical goal for the poorest people in developing countries.  
Often the problem is availability, not just affordability. The lack of safe drinking water 
and sanitation is seen by the poor as one of their most important problems. But despite 
decades of efforts, one quarter of humankind still has no access to clean water and nearly 
half lack decent sanitation facilities. 
Indeed, more than ٣ million people die every year as a result of water-related diseases. 
This unacceptable crisis has lasted too long. While many successes have been achieved at 
local levels, they have not been replicated on a large scale (Abrams, ٢٠٠١).  
Community-driven approaches and low cost technology options have proven their value, 
but have not become mainstream solutions. To take such  solution to scale, reform is 
needed in the policies governing water supply and sanitation, and new roles are needed 
for government, civil society and the private sector women and men in poor communities 
should be empowered to make informed choices about the services for which they are 
willing to pay.   
It is also needed to create conditions that attract a private investment to the sector, with 
incentives to reach the poor. This is critical because the financial requirements to solve 
the crisis far outstrip the availability of public finance. There are precisely the areas on 
which the water and sanitation program is focused. 
 It is very interesting that the World Bank and international partnership funded by many 
donor countries and the united nations development program, aimed at helping the poor 
gain sustained access to improved water and sanitation services. Working with partners to 
seek solutions in the field, the program has been at the forefront of innovations in low 
cost technology options and in validating community-driven approaches, but we must 
now push for their board adoption. It is need to foster partnerships between the private 
sector, municipalities, and community groups. The water and sanitation program is well 
placed to help, make real our shared goal of universal access to water supply and 
sanitation services. 
١-٢ Research Methodology: 
The methodology used for this study includes the literature review and field  
survey (observations & questionnaire) as a primary resource data. The various tasks 
involved in this study include the following: 
١ Literature review of alternative water facilities and emergency sanitation methods. 
٢    Field survey in Kosti IDPs areas (targeted area), as a source of primary data. 
٣ Analysis of data from the field survey and discussion of results. 
٤ Highlight options of sustainable water supply and appropriate sanitation facilities.             
٥ Finding, conclusions and recommendations. 
١-٣ Goals and Objectives: 
♣ General Objective: 
The general objective of this study is to improve health condition of IDPs in Kosti area 
through increasing access to safe drinking water and environmental sanitation, which 
reduces both incidence rate of  mortality and morbidity. 
♣ Specific Objectives: 
١.  To obtain a realistic situation of the health condition in IDPs in Kosti area for             
water-related diseases. 
٢. To review quantity and quality of water supply facilities and sanitation             
systems in the targeted IDPs around Kosti area. 
٣. To develop a low cost proper water facility and environmental sanitation system 
for targeted IDPs around Kosti area. 
١-٤ Background & Analysis: 
♣ Background: 
The civil war in Sudan began ١٩٨٣. Intense armed conflict between the SPLA and 
Khartoum – based forces and violence against civilians perpetrated by both sides led to 
the internal displacement of millions. The severity of the situation has been exacerbated 
by war-induced famine and periodic drought. After nearly two decades of continuous 
fighting, life in official camps for Internally Displaced Persons (IDPs) or un official 
“squatter” communities is all that perhaps hundreds of thousands of Sudanese have ever 
known. IDPs and “squatter” camps are located throughout White Nile State, but are 
particularly clustered around Kosti town. Some IDPs have been displaced for as many as 
٢٠ years, and some have even born in the camps. Although a few IDPs have been able to 
move into the towns around which IDPs habitats are located, most are still living in either 
formal camps or squatter locations. In white Nile State, these areas are characterized by 
less permanent housing facilities, little no planning of sites, and no services such as those 
which should normally be available (Education, Water, Sanitation, Health Care,.. etc..). 
 
♣ Analysis: 
IDPs in camps and squatter areas live in very poor conditions. Although the lack of 
services is an important cause of these conditions, poor knowledge about good health 
behaviors and lack of income are also significant causes of the poor living conditions. 
 ■ Living Condition:  
IDPs live in temporary houses constructed of mud, most often these houses are round 
with a peaked roof made from local grasses or straw. Houses are shared with live stock- 
goats, chickens, and sometime sheep. There are no sanitation facilities of any sort in most 
of the camps, and there is wide spread defecation in the open spaces, and in some places 
even around the houses. 
During the rainy season which last from June through October, water sweeps through the 
camps washing everything into a low-lying areas called Haffirs, which are traditional 
method for collecting water. 
■ Water:  
Access to clean water is a particularly difficult issue. The primary source of water for 
drinking or other household use is the White Nile river, which is about ٢-٥ km distance in 
most locations, or water from irrigation canals or pumps. This water is not filtered in any 
way, and the IDPs do not boil it nor use other mechanism to purify the water, partially 
from lack of knowledge that this could be helpful, and partially as a result of the cost of 
charcoal for boiling. The current system of water delivery is via donkey cart barrels. 
Two hand pumps were installed in one camp, the quality of water is unfit for human 
consumption and many studies prove that in all Kosti area. And this lack of fit ground 
water for consumption unified the way of finding clean water, and its surface water. 
 Chapter ٢ 
 
A LITERATURE REVIEW 
 
٢-١ Introduction: 
Universal access to safe drinking water and to sanitary means of excreta disposal were 
separate decade goals. However, improvements in water supply, sanitation and hygiene 
can only lead to improved health for children when they go hand to hand. Access to 
adequate water supply is not only a fundamental need and human right. Access to water 
supply also has considerable health and economic benefits to households and individuals. 
On the other hand, the lack of access to adequate water contributes to deaths and illness, 
especially in children. Thus, the improvement of access to water is a crucial element in 
the reduction of under-five children mortality, in particular in poor urban areas. Access to  
water also means that the considerable amount of time women and children spend for 
fetching water could be spend more effectively on the other tasks, improving their 
economic productivity, a key component in poverty alleviation efforts. 
٢-٢ Pathogens Causes Water - related Diseases: 
These diseases are transmitted by various pathogens present in water or excreta. The 
types of pathogens that cause disease are viruses, bacteria, protozoa and worms 
(Kerrs,١٩٩٠). The following is a brief introduction to them: 
♦ Viruses: 
Numerous viruses may infect the intestinal tract of man and be passed on in the feces. 
They can then infect the new human host by ingestion or inhalation. Although they 
cannot multiply outside a host cell, viruses can survive for many weeks in the 
environment, particularly in cool temperatures.  
♦ Bacteria: 
Pathogenic water and sanitation related bacteria commonly enter a new host by ingestion, 
but may also enter through the lungs or through the eye. At some time in the infection, 
large numbers of the bacteria will be passed on in the feces, thus allowing the spread of 
infection to new hosts. 
♦ Protozoa: 
Many species of protozoa such as Entamoeba histolytica and Giardia lamblia can infect 
people and cause disease. These are harbored in the intestinal tract of people and other 
animals, where they may cause diarrheal disease or dysentery. Infective forms of these 
protozoa are often passed as a cyst in the feces.  
♦ Helminthes (Worms): 
Many species of parasite worms or helminthes such as the hookworm, the round worm 
and tapeworms have human hosts. The helminthes are classified in two groups; the 
roundworms-those that are round in cross- section, and the  
flat worms-those are flat in cross-section. The flatworms are again divided into two 
groups; the tapeworms and the flukes. 
٢-٣ Other Benefits from Improved Water Availability: 
There are a number of potential benefits to improved access to water supply, in addition 
to the reduction of disease. The reasons that many communities give for placing a high 
priority on improved water supply usually relate to benefits other than health. These 
benefits are of particular importance to women. A closer, cleaner source of water can 
produce immediate and far-reaching improvements on women’s lives as stated below: 
■ Conveniences: 
Most people, when identifying improved access to water as a priority, are thinking of 
convenience. Everybody wants water as close as possible to their home, simply because it 
is more convenience is as important a consideration as health benefits. In some societies 
and situations, convenience is also related to the security of women: water closer to home 
can minimize the chances of abduction or assault. 
■ Time Saved: 
Women and girls can spend many hours a day collecting water from distant sources and 
thus the time saved by having a safe water source closer to the household can be very 
significant. The time saved is used for much needed leisure or, possibly activities relating 
to improved child care, or economic production.  
■ Energy Saved: 
Studies have shown that women who walk long distances to collect water can burn as 
much as ٦٠٠ calories of energy or more per day, which may be one third of their 
nutritional intake. Closer source of water can thus improve the nutritional status of 
women and children (L. Obeng, ١٩٨٦). 
■ Money Saved: 
In many communities, especially in poor urban areas, households continue to have to buy 
water from vendors, often at exorbitant rates. Such direct financial costs can absorb up to 
٣٠٪ of total household cash income. Measures that improve the availability of water 
reduce its cost and are therefore of direct benefit to families. 
 
 
■ Prevention of Injury: 
When girls are forced to carry heavy loads of water over large distances, there is a danger 
of lasting spinal column and pelvis injury and deformations (L. Obeng, ١٩٨٦). Closer 
water minimizes this. 
■ Agricultural Uses: 
When water supplies are inadequate for domestic use, they are often also lacking for 
irrigation, food processing and the rearing of livestock. It has been found that some of the 
increased quantities of water made available through water supply improvement schemes 
are in fact used for such other purposes, to which the communities attach high priority. 
٢-٤ Quality of Water: 
Absolutely pure water is that water which contains only two parts of Hydrogen and one 
part of Oxygen by volume and nothing else, and it is never found in nature. But the water 
found in nature contains a number of impurities in varying amounts. The rain water 
which is originally pure, also absorbs various gases, dust and other impurities while 
falling. This water when moves on the ground further carries silt, organic and inorganic 
impurities. Therefore the run off water has large number of impurities. Now this water 
before supplying to the public should be treated and purified. The impurities which are 
picked up by the water as suspended matter, some time make it more useful and potable 
for public uses and especially for drinking, but sometimes it may make totally harmful 
and unfit for drinking purposes. Complete purification is very difficult and involve much 
time and cost. Secondly, absolutely purified water is not good for health. Our body 
requires certain elements and if they are present in water, their removal is not wise. 
Therefore, we remove impurities only up to certain extent so that it may not be harmful to 
the public health. The water treated in this way is called sholesome water. In other words 
wholesome water is that water which is not chemically pure, but does not contain 
anything harmful to human health (Birdie, ٢٠٠٢). 
٢-٥ Impurities in water: 
All water sources contain naturally occurring bacteria, the majority of which are harmless 
to humans and easily removed through traditional disinfection methods. Surface waters 
such as lakes, reservoirs, rivers and streams are more susceptible to microbiological 
contamination and are likely to demonstrate seasonal variation with numbers increasing 
after periods of rainfall or alteration to the local land use. The presence of certain micro-
organisms can give a good indication of the quality of a water. These include the group of 
organisms termed coliforms. Coliforms indicate fecal contamination of the water source, 
typically from animals grazing in the catchment area. If there is a high number of these 
organisms it indicates that the water supply has been contaminated. The risk of infection 
from these organism it is easily removed by the traditional disinfection processes of 
chlorination and ultra violet disinfection. Of greater concern, although a rare occurrence, 
is contamination of a water source with either Cryptosporidium or Giardia organisms.  
The impurities of water can be listed as follows: 
♣ Suspended impurities: 
These impurities are dispersion of solid particles that are large enough to be removed by 
filtration or surface and heavier ones settle down. The suspended particles which have the 
same specific gravity as that of water are mixed in the water. Suspended impurities 
include clay, algae, fungi, organic and inorganic matters and mineral matter etc. These all 
impurities are macroscopic and cause turbidity in the water. The concentration of 
suspended matter in water is measured by turbidity. 
♣ Colloidal impurities: 
It is very finely divided dispersion of particles in water. These particles are so small that 
these cannot be removed by ordinary filters and are not viable to the naked eye. As a 
matter of fact all the colloidal impurities are electrically charged and remain in 
continuous motion. The electric charge is due to the presence of absorbed ions on the 
surface of the solid. Acid or neutral materials as silica, glass and most organic particles 
acquire negative charge in neutral water, whereas basic materials such as metallic oxides 
Al٢O٣ and Fe٢O٣ are positively charged (Birdie, ٢٠٠٢). These electric charges on the 
surface of particles are large enough in comparison with their mass to cause the particles 
to repel each other when they move within the sphere of action of each other’s charge. 
Due to these repelling actions all the colloidal particles remain in motion and do not 
settle. That is why their removal is very difficult. These colloidal impurities are generally 
associated with organic matter containing bacteria and the chief source of epidemics. 
♣ Dissolved impurities: 
some impurities are dissolved in water when it moves over dissolved impurities may 
contain organic compounds, inorganic salts and gases etc. the concentration of total 
dissolved solids usually expressed In p.p.m. and is obtained by weighing the residue after 
evaporation of the water sample from a filtered sample. 
 
 
 
  
٢-٦ Classification of Ground Water: 
® Classification Based on the Total Dissolved Solids: 
Table (٢٫١): classification of ground water with respect to the TDS: 
Water Class TDS in ppm 
 
Fresh water ٠ – ١٠٠٠ 
Brackish water ١،٠٠٠ – ١٠،٠٠٠ 
Saline water ١٠،٠٠٠ – ١٠٠،٠٠٠ 
Brine water >١٠٠،٠٠٠ 
 
® Classification Based on Total Hardness: 
Table (٢٫٢): Classification of ground water according to the value of hardness : 
Water Class Hardness in mg/l 
 
Soft ٠ – ٥٠ 
Moderately soft ٥٠ – ١٠٠ 
Slightly soft ١٠٠ – ١٥٠ 
Moderately hard ١٥٠ – ٢٠٠ 
Hard ٢٠٠ – ٣٠٠ 
Very hard >٣٠٠ 
 
٢-٧ Global Problem "Sustainability": 
Sustainability is a problem that faces all development in industrial countries as well as in 
the developing world. In the global debate sustainability is considered primarily in terms 
of continuing to improve human well being, whilst not undermining the natural resources 
base on which future generation will have to depend. 
The provision of adequate water supply and sanitation services to the people of the 
developing world has been an on going quest that has occupied the minds of development 
experts and governments for the past ٤٠ years. Although a great deal has been done, 
enormous amounts of money have been spent, and Drinking Water decades have been 
proclaimed, coverage levels remain inadequate. In recent years a new trend has been 
emerging. That is, through the developing world, increasing amount of money is now 
being spent on the rehabilitation of water services which have previously been installed 
but which have fallen into disrepair. The figures quoted for coverage by most countries 
do not usually include the abandoned or out of the use water facilities. Accurate figures 
for out-of-use rates are not available. rehabilitation is an embarrassment to most 
governments as it implies that, not only did they require assistance to implement the 
original project, but also they are not capable of keeping services going and hence the 
original investment has been wasted. As these very difficult realities come to light or 
becomes increasingly clear that sustainability is an issue to be addressed at the very 
beginning of development programs, and that if sustainability is not assured there is little 
point in spending the money except for very short term welfare purposes. The above 
comments develop a framework for understanding sustainability. It is based on the hard 
realities of success and failure, on both local and international experience, and the urgent 
necessity to find answers to questions which affect the every day lives of millions of 
people in Southern Africa (Francois, ٢٠٠٢). 
► Defining Sustainability: 
At one level, sustainability is very simple. It is whether or not something continues to 
work over time. For a water service, this would mean that water continues to be available 
for the period for which it was designed in the same quantity and at the same quality as it 
was designed. In other words, if a person can turn the tap in ١٥ or ٢٠ years time and the 
water comes out at the same rate and quality as the day the scheme was commissioned, 
then it is a sustainable supply. This is true only when, at some time, the scheme had not 
been abandoned and had to be completely rehabilitated. If the water flows then all of the 
many elements, which are required for sustainability, must have been in place. There 
must have been money for recurring expenses and for the occasional repair, there must 
have been acceptance from the consumers of the service, the source supplying the service 
must have been adequate, the design must have been properly done and there must have 
been sound construction. These elements include the following factors): 
 Technical issues, 
 Social factors, 
 Financial elements, 
 Natural environment, 
 Durable gender equity and empowerment. 
► The Sustainability Issue: 
Success or failure of a system primarily depends on one factor; whether the system is 
sustainable. And for the sustainability of a system, the use and maintenance has to be 
done by the community. This can only come when the community participles at all 
stages of the project. Conventional wisdom may suggest installation of the piped 
water supply in individual households, or community stand-posts, and piped sewage 
systems, as the best solutions. But they are reported to have very low success rates in 
low-income areas. Such schemes are rather expensive. Water shortage also makes the 
project unrealistic. And even if the systems are installed with the help of grants and 
aids, the household fixtures and fittings, for which the individual has to pay, or 
mostly beyond there paying capacities. This leads to the common phenomenon of dry 
taps, or an expensive sewage with few connections. When community is not a party 
in the decision-making and implementation process, the system breaks down and lies 
unattended, often due to lack of accountability and maintenance (Williamson, ١٩٨٢). 
► The Difference Between a Service and a Project: 
One of the recurring reasons why sustainability is often a problem is that it is not 
necessarily an objective! This happens when the issue is approached from the perspective 
of constructing a water supply or a sanitation facility rather than providing a service. 
There is a vast difference between the two approaches – one is an event whilst the other 
is an ongoing process. One provides a once-off product, that is to say, pipe in the ground 
which is essentially technical in nature and requires a little human interaction between 
customer/consumers, providers, local authority etc. "Construction of water supply or 
sanitation facility" is an end in itself after which the engineer can say, "I have done my 
bit". On the other hand the "provision of a service" is a means to an end – an endless 
benefit to the community. The project is in fact a phase in the process of service 
provision. 
When water supply and sanitation is seen as a service of a project where the construction 
is the element that enjoys most of the attention, rather than the provision of a service, 
then it is hardly surprising that the projects are sustainable. A service includes the initial 
construction phase but is primarily an ongoing business of supplying (selling) water to 
consumers (customers) over a long period of time (Francois, ٢٠٠٢). 
► The Essential "Phases" of Sustainability: 
There are two important phases in the provision of services, which are critical to 
sustainability. These are the initiation phase and the ongoing phase . 
The initiation phase is the establishment of service, from the recognition that is needed, 
through the articulation of a demand, the planning of the service, the design and 
construction of the physical infrastructure, the establishment of the institutional 
framework, and the initial commissioning. 
The ongoing phase is the rest of the life of the service. It includes operating the services 
to the satisfaction of the consumers, collecting revenue, maintenance of the infrastructure, 
administration, and all of the day-to-day activities. It is a much more difficult phase to 
succeed in than the initiation phase (Williamson, ١٩٨٢) . 
Because service provision is essentially a process of human organization and the use of 
technology to the benefit of society, it must be expected that things will go wrong during 
the ongoing phase. The key is to ensure that a condition exist to re-establish the required 
thresholds and to regenerate the service. Otherwise the service will have to be completely 
rehabilitated after it has fallen into disuse. The preferred terminology for the ongoing 
phase is the continuation phase. 
In terms of sustainability, there are activities which can be done or which can be omitted 
in both the initiation and the continuation phases, which will either promote 
sustainability or mitigate against it. A great deal of effort has been invested in getting the 
initiation phase of service provision right. Some of them are: demand driven 
development, capacity building, community awareness, project initiation, the 
development of key performance. By comparison very little thought has been given to the 
continuation phase. 
It is very difficult, if not impossible, to conclude whether or not the activities undertaken 
during the initiation phase will result in long-term sustainability.  
Certainly there are a number of incorrect things which can be done or correct things 
which can be omitted which will mean that the service has no chance of succeeding from 
the beginning. But to attempt to extrapolate into the future is to assume too deterministic 
an approach. If proper attention were given to the continuation phase, it would not be 
necessary to try to build into the initiation phase all the requirements for the service to 
continue to function for the rest of its design life without any support. 
The key to sustainability in the continuation phase is the support system that should be in 
existence through the institutional arrangement of local government, district council, 
provincial government and the national government. It is clear therefore that if projects 
are to survive and real service are to be delivered, equal if not more attention, investment 
and expertise needs to be targeted to ensuring that the institution support systems are 
established and have the capacity to perform their functions . 
 
 
 
 
 
 
 
 
 
 
 CHAPTER ٣ 
 
MATERIALS & METHODS 
 
٣-١ Introduction: 
This chapter concentrated in description of case study area, social data which collected by 
questionnaire, water – related diseases monitoring, ground water data and surface water 
monitoring from White Nile river passing though treatment plant and without any 
treatment directly to consumer. 
٣-٢ Case study area description:  
White Nile state lies approximately in center of the Sudan, with an area of ٣١،٠٠٠ Km٢. 
It consists of four Mahalias, Kosti, Al Dueim, El Getaina and El Gabablein. It lies on 
semi-desert and low rainfall woodland Savanna. The area is divided according to the rate 
of rainfall into [٢٠٠-٣٠٠mm] at north, [٣٠٠-٤٠٠mm] in middle, and [٤٠٠-٥٠٠mm] at 
south of the state. White Nile state can be divided due to geomorphology and soil into 
clay plains, sand dunes, Nile sediment, semi desert sand and rock outcrops (Harrison, 
١٩٥٨). The state population is ١،٢٢٢،٠٧٦ according to ١٩٩٣ census and ١،٣٥٤،٢١٥ 
according to ١٩٩٧ census with growth of ٢٫٦. About ١٥٫٨٪ of the total population lives 
in towns, ١٣٫٥٪ are nomads and ٧٠٫٧٪ of the total population is rural people. The 
common tribes are Bagarah (Sleam, Ahamda, Geemee, Shankhap and Beni Garar) and 
Kawahla (Kawahla, Hassania, Hussanat, Shanabla and Shewehat). 
The study was conducted at Kosti town and it is surroundings in Kosti Mahalia, which is 
one of the main towns in the White Nile state. It is located on the west bank of the Nile. 
The highway of Khartoum – El Obeid crosses Kosti bridge and railway line link Kosti  
 
Fig. (١) White Nile State Location 
 
Fig. (٢) White Nile State Geology 
with north, east and west states. Further more is considered as central point of trade and 
communication through the biggest river port in the Sudan, which connect north and 
south. In recent years Kosti has grow fast due to war and drought that affected southern 
and western people, so the internal displaced people camps with population about ٤١،٥٠٠ 
(Assessment did by ADRA on ٢٠٠٣), which represent ٧% of Kosti population (٦٠٠،٠٠٠ 
capita) who lives in bad condition all around the town. 
٣-٣ Social data:  
Social data were collected by a questionnaire to a sample of the community living in 
Kosti area specifically in Kadogali, Ingaz, Goz El Salam squatter areas and Al Laya IDPs 
camp. This questionnaire was classified into five sections, the first section concentrated 
in social information, the second section concentrated in water, the third section 
concentrated in environmental sanitation, the forth section concentrated in health and 
hygiene awareness, and the last section concentrated in water – related diseases. The total 
number of households in the IDPs areas around Kosti is ٦٣٨٤ households with total 
population size ٤١،٥٠٠ capita, and the questionnaire is distributed to ٣١٫٣ % of the total 
community households.  
٣-٤ Water – related Diseases Monitoring: 
A data was collected from Kadogali/Ingaz, Al Laya and Goz El Salam health centers 
clinics, these clinics implemented by ADRA and funded by USAID and running by local 
partners NGOs (SCC in Al Laya, SRC in Goz El Salam and GHF in Kadogali/Ingaz), in 
each of the above center there is a medical assistant, laboratory, ANC and pharmacy in 
addition to nutrition part of the center. The medical assistant is the responsible person for 
diagnosis and reporting of diseases. The data collected in daily basis and the report was 
made at the end of every month showing the total number of people came to the clinic 
and the most common diseases were reported. These activities were supervised & reports 
were done and analyzed by medical doctor in ADRA head office in Kosti. 
٣-٥ Ground Water Monitoring:   
Data was collected from previous laboratory results from bore holes that dug around our 
targeted areas; a bore hole was dug in Al Laya area (IDPs Camp) in January, ١٩٩٧. In 
addition to that many data was collected all a round White Nile State showing the quality 
of underground water. These tests show that, how the underground water is distributed all 
around the state in general and specifically in Kosti areas, and to what degree this 
underground water is fit for human consumption (table ٣٫١). 
Ground water quality is of equal importance as its quantity. Ground water quality governs 
its use for different purposes and gives idea for the hydrogeological environment, 
recharge sources, and ground water flow mechanism. The hydrogeological objective is to 
assess ground water quality in terms of total dissolved solids, individual ionic 
constituents, quality variations, and suitability of water for human, livestock, and 
irrigation purposes.  
٣-٦ Surface Water Monitoring: 
The main source of surface water though our target area is White Nile River, this river 
feed the Kosti town population through pipe lines coming from Kosti water main station. 
Also parts of the town population feed directly from the river by donkey carts, the same 
as all IDPs squatters and camps are completely feed via donkey cart barrels from raw 
river water to community domestic use and small numbers of donkey cart transport 
treated water from town water facilities or small pilot treatment plant to IDPs areas. 
 
Hardness 
(ppm) 
SO٤ 
(ppm) 
Cl  
(ppm) 
EC 
(µs/cm) 
T.D.S 
(ppm) 
Location No. 
٣٤٤٫٠ ٨٩٨٫٩ ٣٣٣٫٧ ٣٥٠٠ ٢٥٠٠ Al Laya ١ 
٨٠٫٠ ١٠٠٫٥ ٧٢٫٧ ١٣٦٨ ٨٠٤ Shabasha ٢ 
٢٣٢٫٠ ١٤٢٫٤ ٢٣٨٫٠ ١٩٨٠ ١٣٢٤ Tendelti ٣ 
١٧٠٫٠ ١٠٥٫٠ ٢٥٠٫٠ ١٢٦٠ ٨٠٠ Umm Raweya ٤ 
٣٤٠٫٠ ٢٩٢٫٠ ٢٧٢٫٠ ٢٢٨٥ ١٤٤٨ Orondo ٥ 
٢٠٨٫٢ ١٢٢٣٫٨ ١٧٧٫٣ ٩٤٢٠ ٦٧٢٨ Goz Kenana ٦ 
٦٩٦٫٠ ٢٤٧٨٫٠ ١٨٥٧٫٥ ١٩١٠ ١١٨٤٠ El Shak ٧ 
١٩٦٫٠ ١٤٣٫٠ ١٩٩٫٠ ١٢٦٦ ٨٦٠ Umm Ktarat ٨ 
٢٤٠٠٫٠ ٢٥٩٥٫٠ ٣٧٥٠٫٠ ١٢٢٠٠ ٩٧٠٠ Mahbouba ٩ 
٦٤٨٫٠ ٢٢٨٨٫٧ ١٦٢٠٫٠ ١١٥٧ ٨١١٦ Goz El Reef ١٠ 
٢٦٨٫٠ ١٠٦٨٫٠ ٦٢٠٫٤ ٧٨٠٠ ٥٢٦٨ El Tebra ١١ 
٣٤٨٫٠ ٢٢٩٫٦ ٣٨٩٫٩ ٢٢٢٠ ١٤٥٦ El Baah ١٢ 
١٩٤٢٫٠ ٣١٤٫٤ ٣٠٥٫٣ ٥٦٥٠ ٤٠٠٨ El Megeinis ١٣ 
١٠١١٫٠ ٣١٤٨٫٠ ٢٦٢٠٫٠ ١٦١١٠ ١١٠٥٤ Umm Debkrat ١٤ 
٧٨٠٫٠ ١٩٣٥٫٠ ٤٢٠٫٠ ٤٦٠٠ ٣٣٠٠ El Rawat ١٥ 
٦٠٫٠ ١٠٠٫٠ ٢٠٠٫٠ ١٩٠٠ ١٠٨٠ Umm Hayaya ١٦ 
٢٣٣٠٫٠ ٣٠٠٫٠ ٣٦٠٫٠ ٢٩٥٠ ١٩٤٠ El Rashidi  
٢٤٠٫٠ ٩٠٥٫٠ ٩٦٠٫٠ ٣٨٠٠ ٢٨٨٠ Umm Galala  
 
Table (٣٫١) Major Chemical Composition of Ground Water 
Samples of raw water were taken to laboratory test to insure the quality of the raw water 
in different months, chemical test was done to know what types of chemicals exist in raw 
water, physical test to know the turbidity and other physical data, and biological test to 
know how contamination takes place in our raw water. Also inspection took place to 
treated water from Kosti water plants to know how the efficiency of the plant and what 
type of management in the town plant, in addition to that inspection of donkey cart water 
via Kadogali/Ingaz, Al Laya and Goz El Salam areas. 
® Kosti Town Water Sources:  
Kosti town has a unique water source which is the White Nile river, this is because there 
in no access to other water sources. 
There is no problem facing water quantity, but many problems facing water quality all 
around Kosti such as: 
►Floating Solids: 
This problem is assessed by sanitary investigation and observation. It should be none 
visible according to minimum recommended level and Sudan standards (١٩٩٣) or should 
be no large solids according to survival level standards. But it is seen in Kosti urban 
water station clarifiers and this is because of no to poor water screening process. 
►Turbidity: 
Turbidity may be identified as the lack of clarity of water. However, turbidity should not 
be confused with color; it is very possible for water to be dark in color and not turbid. 
Suspended matter giving rise to turbidity include silt, bacteria, algae, viruses, material 
derived from organic soil matter, mineral substances, many industrial pollutants and so 
on. Hence it is self apparent that removal of turbidity from water involves the removal of 
a wide variety of substances. 
Turbidity is not a direct measurement of a mount of suspended material in a given water 
but, rather an arbitrary optical measurement based on interference of light passing 
through the water. 
This problem assessed by sanitary investigation and water quality analysis. It should be ٥  
NTU for Sudan standards (١٩٩٣), ١٠ NTU for minimum recommended level for longer 
term use standards and ٢٠ NTU for survival use standards. But it is seen in Kosti urban 
water station after treatment above ٢٠ NTU for more than ٥ month (table ٣٫٢), and this is 
observed that the turbidity treatments units is not functioning well. 
The table (٣٫٢) indicates the maximum turbidity through each month in a year 
commenced in June ٢٠٠٣ and end in May ٢٠٠٤, the peak value of turbidity is in May and 
decreases through June, July up to minimum value in January. From observation this 
maximum value of turbidity is during a period of drought and because of bed scouring 
due to pumping with high velocity to increase discharge. 
 
 
Fig. (٣):Kosti Town Water Facility Intake (١st. one) 
 
Type of water tested 
Date of sample 
 
Raw water 
 
Filtered water
 
Town water 
١٠, January ٢٠٠٤ ١١٫٣ ٩٫٢ ١١٫٢ 
١٠, February ٢٠٠٤ ١١٫٧ ١٢٫٧ ٨٫٥ 
٢٠, March ٢٠٠٤ ١٧ ١٦ ٢٤ 
٢٠, April ٢٠٠٤ ٣٧ ٣١ ١٢ 
١٠, May ٢٠٠٤ ١٢٢ ١٠٣ ١٠٥٫٦ 
٢, June ٢٠٠٣ ١١٧ ١٠٤ ١١٤ 
٥, July ٢٠٠٣ ٨٦ ٨٣ ٧٦ 
٧, August  ٢٠٠٣ ٣٤ ٢٥ ٣٠ 
٥, September ٢٠٠٣ ٣٠ ٣٠ ٣٠ 
١٢, October ٢٠٠٣ ١٠ ٠٩ ٠٩ 
٧, November ٢٠٠٣ ١٢ ٧٫٥ ٨ 
١٠, December ٢٠٠٣ ١٨٫٣ ٧ ٥٫٥ 
 
Table (٣٫٢): Turbidity measurement in Kosti Water station laboratory. 
 
► Faecal Pollution: 
This problem is assessed by catchments map & photographs, sanitary investigation and 
water quality analysis. It is found trough Kosti intakes photograph &observation the 
intakes are lies in a nile port and there is many steamer pieces are there not in use, but it 
is an open defecation place for people who works in this place, and it is a source of 
Faecal pollution. 
® Kosti town water treatments plants: 
Kosti town has a water station of ١٨٠٠٠ m٣/day approximately. The process of treatment 
is from White Nile river by three intakes with different places situated in the river bank 
which brings raw water to Kosti water stations passing through clarifiers, filters and then 
to consumer at Kosti locality. 
  
 
Fig. (٤):  ٢nd. & ٣rd. Kosti Township facility intakes 
 
 Fig. (٥): Kosti Mahalia Water Resources 
Chapter ٤ 
 
RESULTS AND DISCUSSION  
 
٤-١ Introduction: 
 
This chapter is concern with analysis of social data  which collected by the questionnaire 
from IDPs targeted area, health data for water & sanitation related diseases from health 
clinics in the targeted areas, ground water data from previous water tests in the targeted 
areas and surroundings and surface water data from Kosti town water station. 
An integrated discussion of socio-economic data, health data, ground water data and 
surface water data to highlight the problems in order to set up appropriate solution which 
may take place in the future to improve the IDPs life in Kosti area, and may simulate it 
for a similar problems in the Sudan.. 
٤-٢ Socio - economic Data Analysis: 
 
This data was collected by a questionnaire that distributed to ٣١٫٣ % of the total 
community households in the IDPs targeted area around Kosti town with the criteria that 
knocking one door and leaving two adjacent doors, this questionnaire divided into five 
parts and the results are as follows: 
♣ Section One: Social Data: 
 
This section contain eight questions about basic social informations such as Sex, Age, 
Marital status, Number of children, Education level, Profession and house hold monthly 
income and  the results are as below: 
 
 
 
١. Sex: 
 
 Household sex 
 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid male ١٣٢٣ ٦٦٫٢ ٦٦٫٢ ٦٦٫٢ 
  female ٦٧٧ ٣٣٫٨ ٣٣٫٨ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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House hold sex :statistics: 
N Valid ٢٠٠٠  
  Missing ٠  
Mean ١٫٣٤ ١= Male & ٢= Female 
Median ١٫٠٠ Male 
Mode ١ Male 
From the above table and graph, most of the sample (٦٦٫٢٪) of IDPs in the targeted area 
who answered the questionnaire are male and this to indicate that, the behavior of 
families in Sudan, families representatives always male and it is tried to use female in the 
questionnaire distribution in order to get some gender balance and to know the opinions 
of female as such as possible i.e. female (٣٣٫٨٪), because femle are more interested to 
water than male.  
٢. Age: 
 
 House hold age 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid from ١٥ to ٢٥ ٢٩٩ ١٥٫٠ ١٥٫٠ ١٥٫٠ 
  from ٢٦ to ٣٥ ٦٠٢ ٣٠٫١ ٣٠٫١ ٤٥٫١ 
  from ٣٦ to ٤٥ ٦٩٩ ٣٥٫٠ ٣٥٫٠ ٨٠٫٠ 
  from ٤٦ to ٥٠ ٤٠٠ ٢٠٫٠ ٢٠٫٠ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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House hold age :statistics: 
N Valid ٢٠٠٠  
  Missing ٠  
Mean ٢٫٦٠ ٢ = From ٢٦ to ٣٥  & ٣ =From ٣٦ to ٤٥ 
Median ٣٫٠٠ From ٣٦ to ٤٥  
Mode ٣ From ٣٦ to ٤٥ 
 
From the above table and graph, most of the sample (٣٥٪) who answered the 
questionnaire are from ٣٦ to ٤٥ years old and (٣٠٫١٪) are from ٢٦ to ٣٥ years olds, 
and this is indicate that the productive age (٢٥ to ٤٥) years old were answered the 
questionnaire. 
 
٣. Marital status: 
 
 Household marital status 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid single ٧٩ ٤٫٠ ٤٫٠ ٤٫٠ 
  married ١٧٠٠ ٨٥٫٠ ٨٥٫٠ ٨٩٫٠ 
  divorced ٨٢ ٤٫١ ٤٫١ ٩٣٫١ 
  widow / 
widower ١٣٩ ٧٫٠ ٧٫٠ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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House hold marital status: statistics: 
N Valid ٢٠٠٠  
  Missing ٠  
Mean ٢٫١٤ ٢= Married & ٣= Divorced 
Median ٢٫٠٠ Married 
Mode ٢ Married 
 
From the above table and graph, most of the sample (٨٥٪) are married and the major 
existing unit in the targeted area is a family, (١١٫١٪) are family behavior such as 
divorced or widows and just (٤٪) are single. 
 
 
٤. Number of children: 
 
 Number of children 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid none ٢٠٣ ١٠٫٢ ١٠٫٤ ١٠٫٤ 
  ١ to ٥ ١٢١٩ ٦١٫٠ ٦٢٫٣ ٧٢٫٧ 
  ٦ to ١٠ ٤٩٠ ٢٤٫٥ ٢٥٫٠ ٩٧٫٧ 
  more than ١٠ ٤٥ ٢٫٣ ٢٫٣ ١٠٠٫٠ 
  Total ١٩٥٧ ٩٧٫٩ ١٠٠٫٠   
Missing System ٤٣ ٢٫٢    
Total ٢٠٠٠ ١٠٠٫٠    
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Number of children: statistics: 
N Valid ١٩٥٧  
  Missing ٤٣  
Mean ٢٫١٩ ٢= ١ to ٥ & ٣= ٦ to ١٠ 
Median ٢٫٠٠ ١ to ٥  
Mode ٢ ١ to ٥ 
 
From the above tables and graph, most of the sample (٩٧٫٩٪) have children in their 
houses and (٦١٪) have ١ to ٥ children, and this is indicated that the majority of people 
there are children and they need a highly special care to their water and 
environmental sanitation to reduce their morbidity & mortality. 
٥. Education level: 
 
 
 Education level of household 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Khalwa ٣٦٠ ١٨٫٠ ١٨٫٠ ١٨٫٠ 
  primary ٧٧١ ٣٨٫٦ ٣٨٫٦ ٥٦٫٦ 
  secondary ٢١٣ ١٠٫٧ ١٠٫٧ ٦٧٫٢ 
  none ٦٥٦ ٣٢٫٨ ٣٢٫٨ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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Education level of house hold statistics: 
N Valid ٢٠٠٠  
  Missing ٠  
Mean ٢٫٩١ ٢= Primary & ٣= Secondary 
Median ٢٫٠٠ Primary 
Mode ٢ Primary 
 
From the above table and graph, most of the sample (٣٨٫٦%) were primary level of 
education or none (٣٢٫٨٪), and this is indicated that the level of education is very low 
and the people begin education and leave it due to stress of low income and the kids 
works with their families to increase family income. 
٦. Is a household working: 
 
 is a household working 
 
  Frequency Percent Valid Percent
Cumulative 
Percent 
Valid working ١٣٤٠ ٦٧٫٠ ٦٩٫٩ ٦٩٫٩ 
  not working ٥٧٨ ٢٨٫٩ ٣٠٫١ ١٠٠٫٠ 
  Total ١٩١٨ ٩٥٫٩ ١٠٠٫٠   
Missing System ٨٢ ٤٫١    
Total ٢٠٠٠ ١٠٠٫٠    
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is a house hold working statistics:  
N Valid ١٩١٨  
  Missing ٨٢  
Mean ١٫٣٠ ١= Working & ٢= Not working 
Median ١٫٠٠ Working 
Mode ١ Working 
 
From the above table and graph, most of the sample (٦٧٪) who answered the 
questionnaire are working, and (٣٣٪) are not working and this represent some female 
stay at home care kids, children in school and old peoples. 
 
     ٧. If  the household working, what is his profession? 
 
 what is the household profession? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid casual ١٤٣٠ ٧١٫٥ ٧٧٫٧ ٧٧٫٧ 
  regular 
employee ٣٤٦ ١٧٫٣ ١٨٫٨ ٩٦٫٥ 
  other ٦٤ ٣٫٢ ٣٫٥ ١٠٠٫٠ 
  Total ١٨٤٠ ٩٢٫٠ ١٠٠٫٠   
Missing System ١٦٠ ٨٫٠    
Total ٢٠٠٠ ١٠٠٫٠    
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what is the house hold profession statistics: 
N Valid ١٨٤٠  
  Missing ١٦٠  
Mean ١٫٢٦ ١= Casual & ٢= Regular employee 
Median ١٫٠٠ Casual 
Mode ١ Casual 
 
 
From the above table and graph, most of the sample (٧١٫٥٪) are casual labor and 
(١٧٫٣٪) are regular labor most of them are soldier and work as health labor in the 
local government. 
 
٨. Average estimated monthly income of the household  
 
 what is the house hold average income? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid below ١٥،٠٠٠ SD ١٢٦٩ ٦٣٫٥ ٦٩٫١ ٦٩٫١ 
  from ١٥،١٠٠ to ٢٥،٠٠٠ 
SD ٤٢٠ ٢١٫٠ ٢٢٫٩ ٩١٫٩ 
  more than ٢٥،١٠٠ SD ١٤٨ ٧٫٤ ٨٫١ ١٠٠٫٠ 
  Total ١٨٣٧ ٩١٫٩ ١٠٠٫٠   
Missing System ١٦٣ ٨٫٢    
Total ٢٠٠٠ ١٠٠٫٠    
 
 
 
From the above table and graph, most of the sample (٦٣٫٥%) has the average income 
below ١٥،٠٠٠ SD, and this is indicates that the majority of people have a very low 
income to handle their basic needs.. 
Section Findings: 
 
From the above tables and charts in this section it is found that most of the households 
were male, of (٣٦ to ٤٥) years old age, married, have (١-٥) children, primary school level 
of education to none, and most of them are casual labor of an average income below 
١٥،٠٠٠ SD. 
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♣ Section Two: Water Data: 
 
This section contain seven question about basic water information as analyzed below: 
 
١. Household water source: 
 
 what is the source of water in the area? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid donkey carts ١٩٩٣ ٩٩٫٧ ٩٩٫٨ ٩٩٫٨ 
  hand pumps ٣ .٢ .٢ ٩٩٫٩ 
  other ١ .١ .١ ١٠٠٫٠ 
  Total ١٩٩٧ ٩٩٫٩ ١٠٠٫٠   
Missing System ٣ .٢    
Total ٢٠٠٠ ١٠٠٫٠    
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what is the source of water in the area statistics: 
N Valid ١٩٩٧  
  Missing ٣  
Mean ١٫٠٠ ١= Donkey cart 
Median ١٫٠٠ Donkey cart 
Mode ١ Donkey cart 
 
From the above table and graph, most of the sample (٩٩٫٧%) has the donkey carts as 
the main source of water, and this indicated that there is an only one source  of water 
in the targeted area which is the White Nile river 
٢. Average time for fetching water: 
 
 what is an average time for fetching water? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid less than ٣٠ minutes ١٥٨ ٧٫٩ ٧٫٩ ٧٫٩ 
  more than ٣٠ minutes 
and less than ٦٠ minutes ٨١٣ ٤٠٫٧ ٤٠٫٧ ٤٨٫٦ 
  more than ٦٠ minutes ١٠٢٩ ٥١٫٥ ٥١٫٥ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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what is an average time for fetching water? statistics: 
N Valid ٢٠٠٠  
  Missing ٠  
Mean ٢٫٤٤ ٢= More than ٣٠ minutes & less than ٦٠ minutes  ٣= More than ٦٠ minutes 
Median ٣٫٠٠ More than ٦٠ minutes 
Mode ٣ More than ٦٠ minutes. 
 
From the above table and graph, most of sample (٥١٫٥٪) spent more than ٦٠ minutes  
as an average time for fetching water and about (٤٠٫٧٪) of the sample stated that, 
they spent ٣٠ to ٦٠ minutes to fetch water. This is indicated that the source of water 
is far from the targeted area. 
٣. Water storage container: 
 
  how did you store water in house? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid in barrels ١٨٥ ٩٫٣ ٩٫٣ ٩٫٣ 
  in Jerricans ٢٤٧ ١٢٫٤ ١٢٫٤ ٢١٫٦ 
  in pots ٧٣٣ ٣٦٫٧ ٣٦٫٧ ٥٨٫٣ 
  in barrels & pots ٨٣٥ ٤١٫٨ ٤١٫٨ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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how did you store water in house? statistics:  
N Valid ٢٠٠٠  
  Missing ٠  
Mean ٣٫١١ ٣= In Pots & ٤= In Barrels & Pots 
Median ٣٫٠٠ In Pots 
Mode ٤ In Barrels & Pots. 
 
 
From the above table and graph, most of the sample (٤١٫٨٪) stated that , they were 
store water in barrels & pots as an storage water containers, (٣٦٫٧٪) stated that, they 
store water in pots only, (١٢٫٤٪) stated that, they store water in Jerricans and (٩٫٣٪) 
stated that, they store water in barrels. This is to indicate that pots is the most 
common water container. 
٤. Average daily quantity of water used in the house: 
 
 what is the average quantity of water used in a house? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid ١ to ٥ Jerricans ٧٣٤ ٣٦٫٧ ٣٦٫٧ ٣٦٫٧ 
  ٦ to ١٠ Jerricans ٨٧٣ ٤٣٫٧ ٤٣٫٧ ٨٠٫٤ 
  more than ١٠ Jerricans ٣٩٣ ١٩٫٧ ١٩٫٧ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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what is the average quantity of water used in a house? statistics: 
N Valid ٢٠٠٠  
  Missing ٠  
Mean ١٫٨٣ ١ = ١ to ٥ Jerricans & ٢ = ٦ to ١٠ jerricans 
Median ٢٫٠٠ ٦ to ١٠ Jerricans 
Mode ٢ ٦ to ١٠ Jerricans 
From the above table and graph, most of the sample (٤٣٫٧٪) stated that, they use 
water ٦ to ١٠ Jerricans i.e. (١٢٠-٢٠٠) liter per day as quantity of water used by a 
family for domestic daily use, (٣٦٫٧٪) stated that they use water ١ to ٥ Jerricans i.e. 
(٢٠-١٠٠) liter per day as quantity of water used by a family for domestic daily use 
and (١٩٫٧٪) stated that, they use water more than ١٠ Jerricans quantity of water for 
daily domestic use and this indicated that  families consume water for daily domestic 
below Sudan standards (١٩٩٣). 
٥. Did the household cover water container? 
 
 Do you cover the water containers? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ١٩١٠ ٩٥٫٥ ٩٥٫٥ ٩٥٫٥ 
  no ٩٠ ٤٫٥ ٤٫٥ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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is you cover the water containers statistics: 
N Valid ٢٠٠٠  
  Missing ٠  
Mean ١٫٠٥ ١= Yes & ٢= No 
Median ١٫٠٠ Yes 
Mode ١ Yes 
 
 
From the above table and graph, most of the households (٩٥٫٥٪) were covering their 
 
 water containers and few of them (٤٫٥٪) not covering their water containers. 
 
 
 
 
 
 
 
 
٦. Is water has any treatment at house level? 
 
 How do you treat water? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid no treatment ٩٣١ ٤٦٫٦ ٤٦٫٦ ٤٦٫٦ 
  by boiling ٣٤٨ ١٧٫٤ ١٧٫٤ ٦٤٫٠ 
  other ٧٢١ ٣٦٫١ ٣٦٫١ ١٠٠٫٠ 
  Total ٢٠٠٠ ١٠٠٫٠ ١٠٠٫٠   
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how do you treat water? statistics:  
N Valid ٢٠٠٠  
  Missing ٠  
Mean ١٫٩٠ ١ = no treatment & ٢ = by boiling 
Median ٢٫٠٠ By boiling 
Mode ١ No treatment 
 
From the above table and graph, most of the sample (٤٦٫٦%) did not made any  
 
treatment for water, (٣٦٫١٪) made some treatment such as filtration and this for 
dinking only especially children when they are sick and (١٧٫٤٪) made water boiling 
for drinking purposes and especially for infant. 
 
٧. Average daily payment for water in a house for domestic use:  
 
 
 what is an average daily payment for water in a house? 
 
  Frequency Percent
Valid 
Percent 
Cumulative 
Percent 
Valid free, no payment ١٠ .٥ .٥ .٥ 
  from ٥٠ t٠ ١٠٠ SD ١١٩٠ ٥٩٫٥ ٥٩٫٨ ٦٠٫٣ 
  from ١٥٠ to ٢٠٠ SD ٦٤٤ ٣٢٫٢ ٣٢٫٤ ٩٢٫٧ 
  more than ٢٠٠ SD ١٤٦ ٧٫٣ ٧٫٣ ١٠٠٫٠ 
  Total ١٩٩٠ ٩٩٫٥ ١٠٠٫٠   
Missing System ١٠ .٥    
Total ٢٠٠٠ ١٠٠٫٠    
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what is an average monthly payment for water in a house? statistics: 
N Valid ١٩٩٠  
  Missing ١٠  
Mean ٢٫٤٧ ٢ = from ٥٠ to ١٠٠ SD & ٣ = from ١٥٠ to ٢٠٠ SD 
Median ٢٫٠٠ From ٥٠ to ١٠٠ SD 
Mode ٢ From ٥٠ to ١٠٠ SD 
 
 
From the above table and graph, most of the sample (٥٩٫٥٪) were paying ٥٠ to ١٠٠ 
SD and (٣٢٫٢٪) were paying ١٥٠ to ٢٠٠ SD as an average daily payment for water. 
 
Section Findings: 
 
From the above tables and charts concerning water source it is found that most of it or 
completely donkey carts are the main source of water with an average time for fetching 
water more than ٦٠ minutes, water storage containers are barrels & pots, most of 
households did the practice of water container coverage with out any treatments of water 
in the house level, an average daily water consumption for domestic use of ١٢٠ to ٢٠٠ 
liters per house per  with an average daily payment of ٥٠ to ١٠٠ SD. 
The most important issues appears in this section is the main source of water is donkey 
carts and also this source is a business of money families there either as donkey cart 
owner or labor driver, then the solution in future should consider this issue so as to get 
advocacy to the new suggestion of a solution in order to be a sustainable option. 
The culture of water treatments in house level is very rare in the IDPs area around Kosti 
town because of many factors such as low education level, low income and most of 
treatments technique needs money etc.. 
 
 
 
 
 
 
 
 
 
♣ Section Three: Environmental Sanitation Data: 
  
This section contain ten questions about basic environmental sanitation information in the  
targeted Kosti IDPs areas and analyzed below: 
١. Availability of home latrine in a house: 
 
 Is there any home latrine in the house? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ١٤٥٧ ٧٢٫٩ ٧٢٫٩ ٧٢٫٩ 
  no ٥٤٢ ٢٧٫١ ٢٧٫١ ١٠٠٫٠ 
  Total ١٩٩٩ ١٠٠٫٠ ١٠٠٫٠   
Missing System ١ .١    
Total ٢٠٠٠ ١٠٠٫٠    
 
yes
no
Is
 th
er
e 
an
y 
ho
m
e 
la
tr
in
e 
in
 th
e 
ho
us
e
0 300 600 900 1,200 1,500
Count
1,457
542
 
  
Is there any home latrine in the house? statistics: 
N Valid ١٩٩٩  
  Missing ١  
Mean ١٫٢٧ ١ = yes & ٢ = no 
Median ١٫٠٠ Yes 
Mode ١ Yes 
 
 
From the above table and graph, most of the sample (٧٢٫٩٪) having a home latrine. 
 
٢. If a home latrine is exist, its type is: 
 
 What is the type of home latrine? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid local latrine ٢٥٩ ١٣٫٠ ١٧٫٧ ١٧٫٧ 
  V.I.P latrine ١٢٠٢ ٦٠٫١ ٨٢٫٣ ١٠٠٫٠ 
  Total ١٤٦١ ٧٣٫١ ١٠٠٫٠   
Missing System ٥٣٩ ٢٧٫٠    
Total ٢٠٠٠ ١٠٠٫٠    
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What is the type of home latrine? statistics:  
N Valid ١٤٦١  
  Missing ٥٣٩  
Mean ١٫٨٢ ١ = local latrine & ٢ = V.I.P latrine 
Median ٢٫٠٠ V.I.P pit latrine 
Mode ٢ V.I.P pit latrine 
 
 
From the above table and graph, most of the sample (٦٠٫١%) having a V.I.P latrine. 
 
 
 
 
 
 
 
٣. Place of  children defecation in a house: 
 
 
 Where do Children defecate? 
 
  Frequency Percent 
Valid 
Percent
Cumulative 
Percent 
Valid open defecations in local yards 
٣٩٤ ١٩٫٧ ٢١٫٨ ٢١٫٨ 
  in home yards ٣٠٦ ١٥٫٣ ١٦٫٩ ٣٨٫٧ 
  in latrine ١١١١ ٥٥٫٦ ٦١٫٣ ١٠٠٫٠ 
  Total ١٨١١ ٩٠٫٦ ١٠٠٫٠   
Missing System ١٨٩ ٩٫٥    
Total ٢٠٠٠ ١٠٠٫٠    
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where do children defecate? statistics: 
N Valid ١٨١١  
  Missing ١٨٩  
Mean ٢٫٤٠ ٢ = in home yard & ٣ = in latrine 
Median ٣٫٠٠ In latrine. 
Mode ٣ In latrine. 
 
 
 
From the above table and graph, most of the sample (٥٥٫٦٪) their children defecate in  
 
the home latrine. 
 
 
٤. Place of a family members defecation, when there is no home latrine: 
 
 
 Where does your family defecate? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid open defecations in 
local yards ٥٩ ٣٫٠ ٦٫٤ ٦٫٤ 
  in neighbors latrine ٥٤١ ٢٧٫١ ٥٨٫٧ ٦٥٫١ 
  inside home yards ٢٨٠ ١٤٫٠ ٣٠٫٤ ٩٥٫٥ 
  Others ٤١ ٢٫١ ٤٫٥ ١٠٠٫٠ 
  Total ٩٢١ ٤٦٫١ ١٠٠٫٠   
Missing System ١٠٧٩ ٥٤٫٠    
Total ٢٠٠٠ ١٠٠٫٠    
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where does your family defecate? statistics:  
N Valid ٩٢١  
  Missing ١٠٧٩  
Mean ٢٫٣٣ ٢ = in neighbors latrine & ٣ = inside home yards 
Median ٢٫٠٠ In neighbors latrine 
Mode ٢ In neighbors latrine 
 
 
From the above table and graph, most of the sample (٢٧٫١٪) defecate in their  
 
neighbor home latrine. 
 
 
٥. Availability of common latrines in the targeted area: 
 
 Is there a common latrine? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid no ١٨٠٧ ٩٠٫٤ ٩٥٫٢ ٩٥٫٢ 
  yes ٩١ ٤٫٦ ٤٫٨ ١٠٠٫٠ 
  Total ١٨٩٨ ٩٤٫٩ ١٠٠٫٠   
Missing System ١٠٢ ٥٫١    
Total ٢٠٠٠ ١٠٠٫٠    
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Is there a common latrine? statistics: 
N Valid ١٨٩٨  
  Missing ١٠٢  
Mean ١٫٠٥ ١ = no & ٢ = yes 
Median ١٫٠٠ No 
Mode ١ No  
 
 
From the above table and graph, most of the sample (٩٠٫٤٪) there in no common  
 
latrine in the area. 
 
 
 
٦. If common latrine is available, how its usage? 
 
 How the usage of latrine? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid pay fees ٥٨ ٢٫٩ ١٠٫٥ ١٠٫٥ 
  free ٤٩٧ ٢٤٫٩ ٨٩٫٥ ١٠٠٫٠ 
  Total ٥٥٥ ٢٧٫٨ ١٠٠٫٠   
Missing System ١٤٤٥ ٧٢٫٣    
Total ٢٠٠٠ ١٠٠٫٠    
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How the usage of latrine? statistics: 
N Valid ٥٥٥  
  Missing ١٤٤٥  
Mean ١٫٩٠ ١ = pay fees & ٢ = free 
Median ٢٫٠٠ Free 
Mode ٢ Free  
 
 
From the above table and graph, most of the sample (٢٧٫٨٪) in an area where there is  
a common latrine they use it freely with out paying any fees. 
 
 
 
 
٧. When a home latrine built? 
 
 when the latrine was built? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid this year ١١٥٤ ٥٧٫٧ ٧٨٫٠ ٧٨٫٠ 
  ١ to ٢ years before ٢٤٨ ١٢٫٤ ١٦٫٨ ٩٤٫٨ 
  ٢ to ٥ years before ٦٦ ٣٫٣ ٤٫٥ ٩٩٫٣ 
  more than ٥ years ١١ .٦ .٧ ١٠٠٫٠ 
  Total ١٤٧٩ ٧٤٫٠ ١٠٠٫٠   
Missing System ٥٢١ ٢٦٫١    
Total ٢٠٠٠ ١٠٠٫٠    
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when the latrine was built? statistics: 
N Valid ١٤٧٩  
  Missing ٥٢١  
Mean ١٫٢٨ ١ = this year & ٢ = ١ to ٢ year before 
Median ١٫٠٠ This year 
Mode ١ This year 
 
From the above table and graph, most of the sample (٥٧٫٧٪) having a home latrine  
they built it during this year (٢٠٠٣). 
 
٨. Behavior after latrine use: 
 
 what do you do after using latrine? 
 
  Frequency Percent
Valid 
Percent 
Cumulative 
Percent 
Valid never washing 
hands ١٠ .٥ .٥ .٥ 
  washing hands with 
water only ٤٣٠ ٢١٫٥ ٢٣٫١ ٢٣٫٧ 
  washing hands with 
water and soap ١٤١٨ ٧٠٫٩ ٧٦٫٣ ١٠٠٫٠ 
  Total ١٨٥٨ ٩٢٫٩ ١٠٠٫٠   
Missing System ١٤٢ ٧٫١    
Total ٢٠٠٠ ١٠٠٫٠    
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what do you do after using latrine? statistics: 
N Valid ١٨٥٨  
  Missing ١٤٢  
Mean ٢٫٧٦ ٢ = washing hands with water only & ٣ = washing hands with water and soap 
Median ٣٫٠٠ Washing hands with water & soap 
Mode ٣ Washing hands with water & soap 
 
 
From the above table and graph, most of the sample (٧٠٫٩٪) shows that, the behavior  
of people is washing their hands with water & soap after latrine use. 
٩. Normal problems of a latrine in a house: 
 
 what are your latrine problems? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid no problem ٦٤٩ ٣٢٫٥ ٤١٫٢ ٤١٫٢ 
  flies ٣١٢ ١٥٫٦ ١٩٫٨ ٦١٫١ 
  odors ٩٨ ٤٫٩ ٦٫٢ ٦٧٫٣ 
  flies & odors ٥١٥ ٢٥٫٨ ٣٢٫٧ ١٠٠٫٠ 
  Total ١٥٧٤ ٧٨٫٧ ١٠٠٫٠   
Missing System ٤٢٦ ٢١٫٣    
Total ٢٠٠٠ ١٠٠٫٠    
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what are your latrine problems? statistics:  
N Valid ١٥٧٤  
  Missing ٤٢٦  
Mean ٢٫٣٠ ٢ = flies & ٣ = odors 
Median ٢٫٠٠ Flies  
Mode ١ No problems 
 
 
From the above table and graph, most of the sample (٣٢٫٥٪) stated that, there no 
 problem facing home latrines in the area. 
 
١٠.  Treatment of domestic solid waste in a house: 
 
 How do you treat your house solid waste? 
 
  Frequency Percent
Valid 
Percent 
Cumulative 
Percent 
Valid burn it ١٢٠٤ ٦٠٫٢ ٦١٫٧ ٦١٫٧ 
  collected & transported away 
٤٩٥ ٢٤٫٨ ٢٥٫٤ ٨٧٫٠ 
  put beside the house ٢٤٣ ١٢٫٢ ١٢٫٤ ٩٩٫٥ 
  Others ١٠ .٥ .٥ ١٠٠٫٠ 
  Total ١٩٥٢ ٩٧٫٦ ١٠٠٫٠   
Missing System ٤٨ ٢٫٤    
Total ٢٠٠٠ ١٠٠٫٠    
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How do you treat your house solid waste? statistics: 
N Valid ١٩٥٢  
  Missing ٤٨  
Mean ١٫٥٢ ١ = burn it & ٢ = collected and transported away 
Median ١٫٠٠ Burn it 
Mode ١ Burn it 
 
 
From the above table and graph, most of the sample (٦٠٫٢٪) treated their solid wastes  
by burn it. 
Section Findings: 
 
Form the above tables and charts concerning environmental sanitation it is found that 
from the sample that taken for the questionnaire most of them has an improved ventilated 
pit latrine in their houses which, built during this year through out ADRA food security 
program and most of these latrines has no problem such as odor and flies, also most of 
the family members use their home or neighbors including children latrines, and the 
behavior of peoples there after latrine use they wash their hands with water and soap (and 
this may be due to hygiene session take place there). Also in the target areas a common 
latrines are very rare and used freely without paying any usage fees and most of families 
burn their domestic solid waste as a method of solid waste disposal.. 
 
 
 
 
 
 
 
 
 
 
 
 
 
♣ Section Four: Health/Hygiene Awareness Data: 
  
This section contains ten questions about basic health/hygiene awareness information in  
 
the targeted Kosti IDPs areas and analyzed below: 
 
١. Attendance of hygiene session campaign: 
 
 have you ever attended health/hygiene awareness campaign? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ١٠٦٣ ٥٣٫٢ ٥٥٫٦ ٥٥٫٦ 
  no ٨٥٠ ٤٢٫٥ ٤٤٫٤ ١٠٠٫٠ 
  Total ١٩١٣ ٩٥٫٧ ١٠٠٫٠   
Missing System ٨٧ ٤٫٤    
Total ٢٠٠٠ ١٠٠٫٠    
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have you ever attended health/hygiene awareness campaign? Statistics: 
N Valid ١٩١٣  
  Missing ٨٧  
Mean ١٫٤٤ ١ = yes & ٢ = no 
Median ١٫٠٠ Yes 
Mode ١ Yes 
 
 
From the above table and graph, most of the sample (٥٣٫٢٪) attended hygiene 
 
 sessions campaign that, held in the area. 
 
٢. How many time attendance of hygiene campaign take place: 
 
 if yes, how many times? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid Once ٢٣٢ ١١٫٦ ١٧٫٠ ١٧٫٠ 
  Twice ٦٢٢ ٣١٫١ ٤٥٫٥ ٦٢٫٥ 
  more than twice ٥١٣ ٢٥٫٧ ٣٧٫٥ ١٠٠٫٠ 
  Total ١٣٦٧ ٦٨٫٤ ١٠٠٫٠   
Missing System ٦٣٣ ٣١٫٧    
Total ٢٠٠٠ ١٠٠٫٠    
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If yes, how many times? Statistics: 
N Valid ١٣٦٧  
  Missing ٦٣٣  
Mean ٢٫٢١ ٢ = twice & ٣ = more than twice 
Median ٢٫٠٠ Twice 
Mode ٢ Twice  
 
 
From the above table and graph, most of the sample (٣١%) attending hygiene  
 
awareness campaign twice. 
 
 
 
 
٣. Advantage of hygiene awareness campaign attendance: 
 
 If you attended hygiene awareness campaign, what did you learn from its sessions? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid safe handling of water ٢٥٣ ١٢٫٧ ٢٠٫٣ ٢٠٫٣ 
  safe handling of food ٢ .١ .٢ ٢٠٫٥ 
  safe handling of house 
solid waste ٩٨ ٤٫٩ ٧٫٩ ٢٨٫٤ 
  all the above ٨٩٢ ٤٤٫٦ ٧١٫٦ ١٠٠٫٠ 
  Total ١٢٤٥ ٦٢٫٣ ١٠٠٫٠   
Missing System ٧٥٥ ٣٧٫٨    
Total ٢٠٠٠ ١٠٠٫٠    
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If you attended hygiene awareness campaign, what did you learn from its sessions? Statistics: 
N Valid ١٢٤٥  
  Missing ٧٥٥  
Mean ٣٫٣١ ٣ = safe handling of house solid waste & ٤ = all the above 
Median ٤٫٠٠ All the above 
Mode ٤ All the above 
 
 
From the above table and graph, most of the sample (٤٤٫٦%) attending hygiene  
 
awareness campaign twice. 
 
 
 
٤. Do the household know one of community health promoters: 
 
 Do you know any one of the CHPs in this area? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ١٢٨٣ ٦٤٫٢ ٦٩٫٢ ٦٩٫٢ 
  no ٥٧٠ ٢٨٫٥ ٣٠٫٨ ١٠٠٫٠ 
  Total ١٨٥٣ ٩٢٫٧ ١٠٠٫٠   
Missing System ١٤٧ ٧٫٤    
Total ٢٠٠٠ ١٠٠٫٠    
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Do you know any one of the CHPs in this area ? statisics: 
N Valid ١٨٥٣  
  Missing ١٤٧  
Mean ١٫٣١ ١ = yes & ٢ = no 
Median ١٫٠٠ Yes 
Mode ١ Yes 
 
From the above table and graph, most of the sample (٦٤٫٢%) stated that, they knows 
CHPs in their area and (٣٨٫٥٪) stated that, they never know CHPs and this is 
indicated that the majority of people there know the CHPs and interact with them 
through home visits. 
٥. What is the services given by community health promoters: 
 
 If yes, what services do they give you? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid health/hygiene awareness 
through home visitation ٧٠٦ ٣٥٫٣ ٥٠٫٣ ٥٠٫٣ 
  health/hygiene awareness 
through social mobilization ١٧ .٩ ١٫٢ ٥١٫٥ 
  all the above ٦٢٨ ٣١٫٤ ٤٤٫٨ ٩٦٫٣ 
  none of the above ٥٢ ٢٫٦ ٣٫٧ ١٠٠٫٠ 
  Total ١٤٠٣ ٧٠٫٢ ١٠٠٫٠   
Missing System ٥٩٧ ٢٩٫٩    
Total ٢٠٠٠ ١٠٠٫٠    
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If yes, what services do they give you? Statistics: 
N Valid ١٤٠٣  
  Missing ٥٩٧  
Mean ٢٫٠٢ ٢ = hygiene awareness through social mobilization & ٣ = all the above 
Median ١٫٠٠ Health/hygiene awareness through home visitation 
Mode ١ Health/hygiene awareness through home visitation 
 
 
From the above table and graph, most of the sample (٣٥٫٣%) stated that the services  
 
given by CHPs is hygiene education through home visitation. 
٦. Visits of community health promoter to IDPs houses: 
 
 If you attended hygiene awareness campaign, how many times? 
 
  Frequency Percent
Valid 
Percent 
Cumulative 
Percent 
Valid Once ٢٠٠ ١٠٫٠ ١٨٫٧ ١٨٫٧ 
  Twice ٢٣٥ ١١٫٨ ٢٢٫٠ ٤٠٫٧ 
  thrice and more ٦٣٥ ٣١٫٨ ٥٩٫٣ ١٠٠٫٠ 
  Total ١٠٧٠ ٥٣٫٥ ١٠٠٫٠   
Missing System ٩٣٠ ٤٦٫٥    
Total ٢٠٠٠ ١٠٠٫٠    
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If you attended hygiene awareness campaign, how many times? Statistics: 
N Valid ١٠٧٠  
  Missing ٩٣٠  
Mean ٢٫٤١ ٢ = twice & ٣ = thrice and more 
Median ٣٫٠٠ Thrice & more 
Mode ٣ Thrice & more 
 
 
From the above table and graph, most of the sample (٣١٫٨%) attending hygiene  
 
awareness campaign twice. 
 
 
 
٧. Number of visits of CHPs to IDPs houses: 
 
 Have any of CHPs paid any visit to your house? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ١٣٥٠ ٦٧٫٥ ٦٩٫١ ٦٩٫١ 
  no ٦٠٤ ٣٠٫٢ ٣٠٫٩ ١٠٠٫٠ 
  Total ١٩٥٤ ٩٧٫٧ ١٠٠٫٠   
Missing System ٤٦ ٢٫٣    
Total ٢٠٠٠ ١٠٠٫٠    
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Have any of CHPs paid any visit to your house? Statistics: 
N Valid ١٩٥٤  
  Missing ٤٦  
Mean ١٫٣١ ١ = yes & ٢ = no 
Median ١٫٠٠ Yes 
Mode ١ Yes 
 
 
From the above table and graph, most of the sample (٧٢٫٨%) think that the donkey  
 
carts it is not the best source of water.  
 
 
 
 
٨. massage of CHPs to IDPs families: 
 
 what health massages did the CHPs give you? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid environmental hygiene ١٧٠ ٨٫٥ ١٢٫٠ ١٢٫٠ 
  food & water handling ١٩٥ ٩٫٨ ١٣٫٨ ٢٥٫٩ 
  all the above ١٠٤٦ ٥٢٫٣ ٧٤٫١ ١٠٠٫٠ 
  Total ١٤١١ ٧٠٫٦ ١٠٠٫٠   
Missing System ٥٨٩ ٢٩٫٥    
Total ٢٠٠٠ ١٠٠٫٠    
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What health massages did the CHPs give you? Statistics: 
N Valid ١٤١١  
  Missing ٥٨٩  
Mean ٢٫٦٢ ٢ = food and water handling & ٣ = all the above 
Median ٣٫٠٠ All the above 
Mode ٣ All the above 
 
From the above table and graph, most of the sample (٥٢٫٣%) think that the CHPs 
gives the services of environmental hygiene, food & water handling.  
 
 
 
٩. Factors hinder IDPs house holds to attends hygiene sessions: 
 
Is there any factor that hinders you from attending health/hygiene awareness sessions? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ٣٨٩ ١٩٫٥ ٢٠٫٧ ٢٠٫٧ 
  no ١٤٩١ ٧٤٫٦ ٧٩٫٣ ١٠٠٫٠ 
  Total ١٨٨٠ ٩٤٫٠ ١٠٠٫٠   
Missing System ١٢٠ ٦٫٠    
Total ٢٠٠٠ ١٠٠٫٠    
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Is there any factor that hinders you from attending health/hygiene awareness sessions? Statistics: 
N Valid ١٨٨٠  
  Missing ١٢٠  
Mean ١٫٧٩ ١ = yes & ٢ = no 
Median ٢٫٠٠ No 
Mode ٢ No  
 
From the above table and graph, most of the sample (٧٤٫٦%) of the people stated that 
they has nothing hinder them to attend hygiene awareness sessions and (١٩٫٥٪) of the 
people stated that there something which hinder them to attend hygiene session and 
its very normal of a casual labors to be busy in their work during hygiene sessions 
and the attendance may be very high. 
١٠. Satisfaction of IDPs to the services that given by CHPs: 
 
 Are you satisfied with the services given to you by the CHPs? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ١٨٤٦ ٩٢٫٣ ٩٢٫٤ ٩٢٫٤ 
  no ١٥١ ٧٫٦ ٧٫٦ ١٠٠٫٠ 
  Total ١٩٩٧ ٩٩٫٩ ١٠٠٫٠   
Missing System ٣ .٢    
Total ٢٠٠٠ ١٠٠٫٠    
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Are you satisfied with the services given to you by the CHPs? Statistics: 
N Valid ١٩٩٧  
  Missing ٣  
Mean ١٫٠٨ ١ = yes & ٢ = no 
Median ١٫٠٠ Yes 
Mode ١ Yes 
 
 
From the above table and graph, most of the sample (٩٢٫٣%) stated that people are 
satisfied with the services that given to him by the CHPs in the targeted area and 
(٧٫٦٪) stated that they are not satisfied with the CHPs services it may indicate that 
they were not attended hygiene sessions or not involved in CHPs and it a very minor 
percentage to say the services is not satisfied. 
♣ Section Five: Water-related Diseases Data: 
  
This section contain five questions about basic water-related diseases information in the 
targeted Kosti IDPs areas and analyzed as below: 
١. Is a donkey cart is a suitable source of water: 
 
 Do you think donkey carts are the best supply source of water? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid yes ٤٤٨ ٢٢٫٤ ٢٣٫٥ ٢٣٫٥ 
  no ١٤٥٦ ٧٢٫٨ ٧٦٫٥ ١٠٠٫٠ 
  Total ١٩٠٤ ٩٥٫٢ ١٠٠٫٠   
Missing System ٩٦ ٤٫٨    
Total ٢٠٠٠ ١٠٠٫٠    
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Do you think donkey carts are the best  supply source of water? statistics: 
N Valid ١٩٠٤  
  Missing ٩٦  
Mean ١٫٧٦ ١ = yes & ٢ = no 
Median ٢٫٠٠ No 
Mode ٢ No  
 
From the above table and graph, most of the sample (٧٢٫٨%) think that the donkey 
carts it is not the best source of water and (٢٧٫٢٪) of people in the targeted area think 
that donkey carts is the best source of water, this indicate that most of IDPs are not 
satisfied with the source of water in the area as donkey cart.  
 
٢. What is a suitable supply source of water: 
 
 If no, what is the best source of water? 
 
  Frequency Percent Valid Percent Cumulative Percent 
Valid tanks ١٣١٣ ٦٥٫٧ ٧٣٫٨ ٧٣٫٨ 
  hand pumps ٢٣٥ ١١٫٨ ١٣٫٢ ٨٧٫٠ 
  water pipes ٢٣١ ١١٫٦ ١٣٫٠ ١٠٠٫٠ 
  Total ١٧٧٩ ٨٩٫٠ ١٠٠٫٠   
Missing System ٢٢١ ١١٫١    
Total ٢٠٠٠ ١٠٠٫٠    
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If no, what is the best source of water? statistics: 
N Valid ١٧٧٩  
  Missing ٢٢١  
Mean ١٫٣٩ ١ = tanks & ٢ = hand pumps 
Median ١٫٠٠ Tanks 
Mode ١ Tanks 
 
From the above table and graph, most of the sample (٦٥٫٧%) stated that, the best 
source of water is tanks which connected with town facilities and extended to the 
IDPs areas that situated a round Kosti town or connected directly with pipes form 
White Nile river to the targeted areas, (١١٫٦٪) stated that the best source of water is 
the same as Kosti town through water pipes and tap extended from town facilities as 
if as any block in Kosti town and (١١٫٨٪) stated that the best source is a hand pump 
and those people are Al Laya people because they previously two hand pumps dug as 
trail in the area and unfortunately its water unfit for human consumption.. 
٣. Major diseases in the targeted area: 
 
 what is the major diseases in your area? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid Malaria ٦٧٦ ٣٣٫٨ ٣٤٫٦ ٣٤٫٦ 
  Diarrhea ٤٩٩ ٢٥٫٠ ٢٥٫٥ ٦٠٫١ 
  malaria & diarrhea ٧٧٩ ٣٩٫٠ ٣٩٫٩ ١٠٠٫٠ 
  Total ١٩٥٤ ٩٧٫٧ ١٠٠٫٠   
Missing System ٤٦ ٢٫٣    
Total ٢٠٠٠ ١٠٠٫٠    
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What is the major diseases in your area? Statistics: 
N Valid ١٩٥٤  
  Missing ٤٦  
Mean ٢٫٠٥ ٢ = diarrhea & ٣ = malaria 
Median ٢٫٠٠ Diarrhea  
Mode ٣ Malaria & diarrhea 
From the above table and graph, most of the sample (٣٩٫٠%) stated that the major disease 
occurring in the targeted area are both Malaria & Diarrhea, (٣٣٫٨%) stated that the major 
disease that occurring in the targeted area is only Malaria and (٢٥٫٠%) stated that the 
major that occurring in the targeted area is only Diarrhea, and if we look to the major 
diseases occurring in the targeted area we find that (٩٧٫٧٪) of major diseases are both 
Malaria & Diarrhea, and this indicated that water related diseases represents the core 
problem facing the IDPs communities who lived a round Kosti town. 
٤. Number of people who get Malaria in the family that, answered the 
questionnaire during the previous month: 
 in the previous month, who get malaria in your family? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid no person ٤٤٠ ٢٢٫٠ ٢٥٫٢ ٢٥٫٢ 
  one person ٤١٨ ٢٠٫٩ ٢٤٫٠ ٤٩٫٢ 
  two person ٦٨٦ ٣٤٫٣ ٣٩٫٤ ٨٨٫٦ 
  more than two persons ١٩٩ ١٠٫٠ ١١٫٤ ١٠٠٫٠ 
  Total ١٧٤٣ ٨٧٫٢ ١٠٠٫٠   
Missing System ٢٥٧ ١٢٫٩    
Total ٢٠٠٠ ١٠٠٫٠    
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in the previous month, who get malaria in your family? Statistics: 
N Valid ١٧٤٣  
  Missing ٢٥٧  
Mean ٢٫٣٧ ٢ = one person & ٣ = two persons 
Median ٣٫٠٠ Two persons 
Mode ٣ Two persons 
 From the above table and graph, most of the sample (٣٤٫٣%) stated that two persons 
get Malaria in his family during the previous month, (٢٠٫٩٪) stated that one person 
get Malaria in his family during the previous month and (١٠%) stated that more than 
two persons get Malaria in his family during the previous month, this is indicated that 
(٦٥٫٢%) of the sample family get Malaria during the previous month and varies from 
one to more than two persons in a family. 
٥. Number of people who get Diarrhea in the family that, answered the 
questionnaire during the previous month: 
 In the previous month, who get diarrhea in your family? 
 
  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid no person ٣٨٥ ١٩٫٣ ٢٠٫٢ ٢٠٫٢ 
  one person ٦١١ ٣٠٫٦ ٣٢٫١ ٥٢٫٣ 
  two person ٥٤٢ ٢٧٫١ ٢٨٫٥ ٨٠٫٨ 
  more than two persons ٣٦٦ ١٨٫٣ ١٩٫٢ ١٠٠٫٠ 
  Total ١٩٠٤ ٩٥٫٢ ١٠٠٫٠   
Missing System ٩٦ ٤٫٨    
Total ٢٠٠٠ ١٠٠٫٠    
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In the previous month, who get diarrhea in your family? Statistics: 
N Valid ١٩٠٤  
  Missing ٩٦  
Mean ٢٫٤٧ ٢ = one person & ٣ = two persons 
Median ٢٫٠٠ One person 
Mode ٢ One person  
 
From the above table and graph, most of the sample (٣٠٫٦%) stated that one person 
get Diarrhea in his family during the previous month, (٢٧٫١٪) stated that two 
persons get Diarrhea in his family during the previous month and (١٨٫٣٪) stated 
that more than two persons get Diarrhea in his family during the previous month, 
this is indicated that (٧٦٪) of the sample family get Diarrhea during the previous 
month and varies from one to more than two persons in a family. 
٤-٣ Water- related Diseases Monitoring: 
The source of water- related diseases data in this study is ADRA health centers 
which, situated in Kosti IDPs areas. The observation is that, most affected diseases 
to communities in the case study area are Malaria that represented in average about 
٣٩٫٩% of the prevalence as because of low to absence of drainage capacity of rain 
water during the rainy season and after rainy season the stagnant water remain on 
IDPs areas for two to three months. Diarrheal diseases that represent ١٤٫٨٪ of the 
prevalence that it may cause due flies and lack to not clean water in the targeted 
area in addition to very low hygiene awareness of children which are more effected 
by diarrheal diseases. 
 
 
 
Diseases Reported Oct. ٠٢ Nov. ٠٢ Dec. ٠٢ Jan. ٠٣ 
 
Total 
Malaria ٧٣٨ ٤٠٣ ٧٠٠ ٥٧٦ 
 
٢٤١٧ 
Diarrheal Diseases ١٦٨ ١٦١ ٢٨٩ ٢٠٤ 
 
٨٢٢ 
Eye infections ٣١ ٣٠ ١٤ ٦٣ 
 
١٣٨ 
Schistosomiasis ١٣ ٧ ٧ ٣١ 
 
٥٨ 
Worms infestation ١٢ ١٠ ٨ ٣٤ 
 
٦٤ 
Dermatological Disorders ٣٦ ٢٤ ٢١ ٤٥ 
 
١٢٦ 
Total water related diseases ٩٩٨ ٦٣٥ ١٠٣٩ ٩٥٣ 
 
٣٦٢٥ 
% of water related diseases ٧١٫٣ ٧٠٫٨ ٦٥٫٥ ٥٨٫١ 
 
٦٥٫٦ 
Others ٤٠١ ٢٦٢ ٥٤٨ ٦٨٧ 
 
١٨٩٨ 
Total ١٣٩٩ ٨٩٧ ١٥٨٧ ١٦٤٠ 
 
٥٥٢٣ 
 
 
Table (٤٫١): Prevalence from Oct., Nov., Dec. ٠٢ and Jan. ٠٣. 
 
 
 
 
Diseases Reported February ٠٣ March ٠٣ April ٠٣ 
 
Total 
Malaria ٦٠٩ ٦٢١ ٤٠٦ 
 
١٦٣٦ 
Diarrheal Diseases ١٦٣ ٢٧٧ ١٩٥ 
 
٦٣٥ 
Eye infections ٣٣ ٦٦ ٤٢ 
 
١٤١ 
Schistosomiasis ٤ ١٧ ٢٣ 
 
٤٤ 
Worms infestation ٣٦ ٧٠ ٤٢ 
 
١٤٨ 
Dermatological Disorders ٣١ ٥٩ ٣٥ 
 
١٢٥ 
Total water related diseases ٨٧٦ ١١١٠ ٧٤٣ 
 
٢٧٢٩ 
% of water related diseases ٥٧٫٨ ٥٩٫٧ ٤٨ 
 
٥٥٫٥ 
Others ٦٤٠ ٧٤٩ ٨٠٢ 
 
٢١٩١ 
Total ١٥١٦ ١٨٥٩ ١٥٤٥ 
 
٤٩٢٠ 
 
 
Table (٤٫٢): Prevalence from Feb., Mar. and Apr. ٠٣. 
 
 
 
 
 
Disease Reported May ٠٣ June ٠٣ July ٠٣ 
 
Total 
Malaria ٤٦١ ٥٠٩ ٦٧٩ 
 
١٦٤٩ 
Diarrheal Diseases ٢٣٣ ٣١٣ ٤٤٦ 
 
٩٩٢ 
Eye infections ٣٢ ٥٩ ٨٤ 
 
١٧٥ 
Schistosomiasis ١٠ ١٧ ٦ 
 
٣٣ 
Worms infestation ٦٩ ٤٠ ٥١ 
 
١٦٠ 
Dermatological Disorders ٢١ ٣٥ ٦١ 
 
١١٧ 
Total water related diseases ٨٢٦ ٩٧٣ ١٣٢٧ 
 
٣١٢٦ 
% of water related diseases ٥٥٫٩ ٥٨٫٢ ٦٠٫٤ 
 
٥٨٫٤ 
Others ٦٥٢ ٧٠٠ ٨٧١ 
 
٢٢٢٣ 
Total ١٤٧٨ ١٦٧٣ ٢١٩٨ 
 
٥٣٤٩ 
 
 
Table (٤٫٣): Prevalence from May, Jun. and Jul.٠٣. 
 
 
 
 
 
Diseases Reported August ٠٣  September ٠٣  October ٠٣  
 
Total 
Malaria ٥٩٣ ١٥٢٨ ١٢٠٠ 
 
٣٣٢١ 
Diarrheal Diseases ٤١٦ ٣٢٠ ٢٦٥ 
 
١٠٠١ 
Eye infections ٥٧ ٤٩ ٣٠ 
 
١٣٦ 
Schistosomiasis ١٢ ١٠ ٢٠ 
 
٤٢ 
Worms infestation ٤٤ ١٨ ٢٥ 
 
٨٧ 
Dermatological Disorders ٦٠ ٣٢ ٣٥ 
 
١٢٧ 
Total water related diseases ١١٨٢ ١٩٥٧ ١٥٧٥ 
 
٤٧١٤ 
% of water related diseases ٦٣٫٧ ٧١٫٢ ٦٦٫٨ 
 
٦٧٫٧ 
Others ٦٧٤ ٧٩٠ ٧٨٣ 
 
٢٢٤٧ 
Total ١٨٥٦ ٢٧٤٧ ٢٣٥٨ 
 
٦٩٦١ 
 
Table (٤٫٤): Prevalence from Aug., Sept. and Oct.٠٣. 
 
 
 
 
 
 
Diseases Reported November ٠٣ December ٠٣ January ٠٤ 
 
Total 
Malaria ٦٨١ ٥٩١ ٤١٣ 
 
١٦٨٥ 
Diarrheal Diseases ٢٠٠ ١٨٧ ١٢٩ 
 
٥١٦ 
Eye infections ٤٢ ٤٣ ٣٨ 
 
١٢٣ 
Schistosomiasis ٩ ١٧ ١٥ 
 
٤١ 
Worms infestation ٢١ ٢٥ ١٩ 
 
٦٥ 
 
Dermatological Disorders ٢٩ ٣٠ ٢٧ ٨٦ 
Total water related diseases ٩٨٢ ٨٩٣ ٦٤١ 
 
٢٥١٦ 
% of water related diseases ٦٧٫٢ ٦٣٫٢ ٥٣٫٧ 
 
٦١٫٨ 
Others ٤٨٠ ٥٢١ ٥٥٣ 
 
١٥٥٤ 
Total ١٤٦٢ ١٤١٤ ١١٩٤ 
 
٤٠٧٠ 
 
Table (٤٫٥): Prevalence from Nov., Dec. ٠٣ and Jan.٠٤. 
 
 
 
 
 
Major WRD causes  morbidity in Kosti IDPs area
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Fig. (٦): Major WRD causes morbidity in Kosti IDPs area from Oct. ٠٢ to Jan. ٠٤ 
Water – related diseases represents a very high cause of morbidity such as Malaria, 
Diarrheal diseases, Eye infections etc.. as shown in  a table (٤-٦) below: 
No. of patients came to ADRA clinic from Oct. ٠٢ to 
Jan. ٠٤ in targeted areas a round Kosti town.  
Diseases 
WRD No. of Patients % of WRD  
Malaria ١٠٧٠٨ ٣٩٫٩ 
Diarrheal diseases ٠٣٩٦٦ ١٤٫٨ 
Eye infections ٠٠٧١٣ ٠٢٫٦ 
Schistosomiasis ٠٠٢١٨ ٠٠٫٨ 
Worm infestation ٠٠٥٤٢ ٠٢٫٠ 
Dermatological disorder ٠٠٥٨١ ٠٢٫٢ 
Total WRD ١٦٧١٠ ٦٢٫٣ 
% of WRD ٦٢٫٣ ٦٢٫٣ 
Others ١٠١١٣ ٣٧٫٧ 
Total ٢٦٨٢٣ ١٠٠ 
Table (٤-٦) water related diseases 
 
٤-٤ Ground water monitoring: 
The ground water monitoring depends on secondary data that, collected from  previous 
laboratory analysis, these physical and chemical analysis includes: 
١ Total dissolved solids. 
٢ Total alkalinity as CaCO٣. 
٣ Total hardness as CaCO٣. 
٤ Excess alkalinity as NaCO٣. 
٥ Cationic constituents as Na, Mg, Ca, K, and Fe. 
٦ Anionic constituents as SO٤, Cl, HCO٣, NO٣, F. 
☺Physical and chemical Properties: 
☻ Temperature: 
 Ground water temperatures were measured immediately as soon as the samples were 
taken, in both deep and shallow aquifers. Ground water temperatures tend to remain 
constant, and there is no annual variation in temperatures. 
☻ Specific Electrical Conductance: 
The electrical conductance is the ability of a substance to conduct an electrical current 
and defined as the conductance of a cubic centimeter of water at ٢٥º C. Specific 
conductance is measured in micro siemens / cm (µs / cm). Chemically pure water has a 
very low electrical conductance. The conductance of a water solution of mineral matter 
increases as the temperature rises. 
Figure (٣٫٥٫١) shows that the correlation between the E.C and TDS values. The relation 
can be put as follows: 
TDS (ppm) = E.C (µs / cm) * ٠٫٧١. 
Thus rapid determination of TDS can be made in the field by measuring EC.  
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Fig. (٧): Correlation between the E.C and TDS values 
Calcium and Magnesium cause almost all the hardness of water. The source of Calcium 
and Magnesium ions that present in water may be of the following minerals salts: 
١ Calcium and Magnesium Bicarbonate. 
٢ Calcium and Magnesium Sulfates. 
٣ Calcium and Magnesium Chloride. 
٤ Calcium and Magnesium Nitrates. 
There is a large variation in the hardness values in this study area ranging from ٦٠ to 
٢٤٠٠ ppm and the average hardness values are generally high. This can de attributed to 
the following: 
? The nature of umm Ruwaba sediments which were deposited in lacustrine  
? environments with high clay and evaporite deposits of very low 
permeability. 
? Infiltration of saline water from the upper kanker layers. 
☻ pH: 
The relative concentrations of hydrogen ion in water indicate whether the water will act 
like a week acid or it performs as an alkaline. pH values of (٧) indicates that a neutral 
solution/neither alkaline nor acid. The hydrogen ion concentration is expressed by its pH 
value. pH less than ٧ indicate that, an acid condition and pH greater than ٧ correspond to 
an alkaline solution. In the study area, all the deep ground water, pH ranges from ٧٫٥ to 
٨٫٥. This type of water acts as alkaline solution. 
☻ Total Dissolved Solids (TDS): 
The total dissolved solids (TDS) are the total amount of solids in ppm or milligrams per 
liter remains, when a water samples is evaporated to dryness. The TDS is the main factor 
for determining ground water suitability for drinking and irrigation purposes. 
The values of TDS of deep ground water zone, in the study area, range from ٥٧٢ ppm (El 
Norabee bore hole) to ١١٠٥٤ ppm (Umm Debkrat bore hole) as shown in the table (٣٫١) 
In the basement aquifer the range lies between ٢٠٠٠ ppm to ٣٠٠٠ ppm and for the 
shallow aquifer the TDS ranges from ٤٠٠ to ٩٠٠ ppm. 
The aerial distribution of the total dissolved solids in the study area indicates that the 
TDS values are very high in the central part (Umm Debakrat ١١٠٥٤ ppm, Gadied ٧٥٠٢ 
ppm, Mahbouba ٦٤٠٠ ppm). This is in contrast to the eastern and western parts, where 
low salinity values are measured, examples are shown in table (٣٫١) (El Rashidi ١٠٤٠ 
ppm, Umm Hayaya ١٠٨٠ ppm, Umm Rawya ٨٠٠ ppm and El Norabee ٥٧٢ ppm.). This 
distribution is attributed to the ground water flow towards the center from the eastern and 
western parts through the low permeability aquifer leading to salt leaching and ionic 
exchange along the ground water flow. Thus the TDS increase, for the deep aquifer, 
coincides with the ground water flow direction. 
☻The Major Cationic Constituents: 
The most common form of Calcium and Magnesium in sedimentary rock are Carbonates. 
Ca, Mg are principal factors of the property of hardness, while the Na and K do not 
contribute to the hardness of water and do not precipitate to form incrusting material. In 
all samples the concentrations of Ca, Mg, K and Na do not exceed the maximum limit of 
Sudanese standards with exception of the central part where the concentrations of the 
samples are above the standard. 
☻ The Major Ionic Constituents: 
The major ionic constituents in ground water are Cl, SO٤, CO٣, HCO٣ and F. the most 
important source of Cl are associated with sedimentary rocks particularly evaporates. The 
Sulphate in ground water is derived mainly from the sedimentary rocks while the 
carbonate is produced by dissolved carbon and Bicarbonate ions. In general the Cl, and 
Sulphate concentration are acceptable in most area with exception of central part. 
٤-٥ Surface Water Monitoring: 
All IDPs around Kosti area taking their domestic water from White Nile river during the 
whole year and rarely from stagnant water collected during the rain season. Hence the 
monitoring is concentrated in White Nile river water. Random samples of water were 
taken in a peak turbid period and analyzed and the results are: 
 
® Biological test: 
The most harmful organism facing water is coliform bacteria and from the sheet of result  
for a sample of treated water which taken from Kosti station on ١٦/٠٦/٢٠٠٣ (peak of 
water turbidity in Kosti town) we find that the Total count of bacteria is varies from ١٠٠ 
to ٢٠٠ and Coliform not found and the sample commented that “good sample”. 
® Physical properties: 
The most important components are: 
Color: None. 
Turbidity: ٨٩٫٢ NTU. 
PH: ٧٫٣. 
E. conductivity: ٢٧٠ µs/cm 
Odor: None. 
Taste: None. 
From all of the above the measures are below the standard of maximum value relative to 
WHO standards of water physical properties except turbidity which, is very high relative 
to any standard of water every where and from our observation we find that the 
coagulation process is not going well in addition to filtration process. 
® Aesthetic quality: 
TDS: ١٣٠ mg/l for treated water sample. 
Total hardness: ١٥٠ mg/l for treated water sample. 
Cl: ٨٫٠ mg/l for treated water sample. 
SO٤: ١٦ mg/l for treated water sample. 
Ca: Not Achieved. 
  
Fig. (٨): Water Source Direct From White Nile River By Pump 
 Fig. (٩): Water Source Direct From White Nile River By Seasonal Open Channel 
 Mg: Not Achieved. 
From all of the above the measures are below the standard of maximum value in mg/l 
relative to Sudan standards (١٩٩٣) of aesthetic quality. 
® Inorganic constituents of health significance: 
 F: Not Achieved. 
NO٣: None 
NO٢: Not Achieved. 
NH٣: ٠٫٧٤ mg/l 
From all of the above the measured values are below the standard of maximum value in 
mg/l relative to Sudan standards (١٩٩٣), that may cause health hazards. 
٤-٦ Sustainable Water Supply & Sanitation 
The IDPs lived in the targeted area around Kosti area for ١٥ to ٢٠ years ago, most of 
them were born or grow there, then when the war stops most of the IDPs will be settler in 
Kosti area and few of them return back to their host areas. 
Most to all UN agencies and INGOs executed a very big project in those areas with an 
assumption that "most of the IDPs will return back to their host areas if the war stop" and 
then, all its programs are an emergency programs and repeated every year without any 
sustainable sense. The key factor of sustainability in the targeted area is an assumption 
that "most of the IDPs in the targeted area are settler and most of them has his own land 
in the physical planning that  done in the areas  in the previous years". Then, it is 
recommended to adopt proper water supply facilities utilizing permanent water source 
from Kosti township. Kosti water treatment plant is under capacity supply Kosti area 
(١٨٠٠٠ m٣/d for ٦٠٠،٠٠٠ capita including IDPs). 
To supply the targeted areas, it is necessary to make storage facilities, then boostered to 
the targeted areas (Kadogali/Ingaz and Goz El Salam/Al Laya) at distance of ١٫٠ & ٣٫٠ 
km respectively from Kosti township water net then, stand posts should be erected 
according to population size of the areas. 
◙ Water Supply: 
١. Kadogali & Ingaz areas: 
Kadogali & Ingaz areas are in the North West side of Kosti town of approximate area ٦٫٠ 
Km٢ and ١٦،٦٥٤ capita population size with ٢٧٣٠ family in average household size ٦٫١, 
and its ١٫٠ km from Kosti town end point of main water net distribution system. 
A booster pump will be set near to end point of water net distribution system passing 
through storage facilities to feed (١٢) water points (stand posts) through the areas initially 
and finally construction of net distribution system to feed houses by community 
contribution fig (١١). 
٢. Al Laya & Goz El Salam areas: 
Al Laya & Goz El Salam areas are in the South side of Kosti town of ٢٤،٨٤٦ capita 
population size with ٣٦٥٤ family in average household size ٦٫٨ . 
Al Laya ١٫٥ km from the end point of main water net distribution system to the South 
East with an area of (١٫٥ * ٢٫٠) km٢, and Goz El Salam ٣ km from the end point of the 
net distribution system South West with an area of (١٫٠*٣٫٠) km٢. 
A booster pump will be set near to end point of water net distribution system passing 
through storage facilities to feed (١٧) water points (stand posts) through the areas initially 
and finally construction of net distribution system to feed houses by community share 
and contribution fig.(١٢). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (١٠) Proposed Water Project To Kadogali & Ingaz areas 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (١١) Proposed Water Project to Al Laya & Goz El Salam areas 
 
♣ Design of Appropriate Four taps Standpost: 
 
Fig. (١٢) Four TAP Concrete Standpost 
♣ Cost of Civil Work of Appropriate Four taps Standpost: 
Item Description Unit Quant. Price SD Amount SD 
١ Excavation M٣ ٣٫٩ ١٠٠٠ ٠٣٩،٠٠٠ 
٢ Formwork platform M٢ ٨٫٥ ١٥٠٠ ٠١٢،٧٥٠ 
٣ Wire mesh netting  M٢ ٣٢٫٨ ٥٠٠ ٠١٦،٤٠٠ 
٤ Reinforcing bars Ф ٨ mm Bar ١٢ ٥٠٠ ٠٦٠،٠٠٠ 
٥ Concrete platform ١:٣:٦ mix M٣ ٢٫١ ٣٠٠٠ ٠٦٣،٠٠٠ 
٦ Formwork Wall M٢ ٤٫٣ ١٥٠٠ ٠٠٦،٤٥٠ 
٧ Concrete wall ١:٢:٦ mix M٣ ٠٫٣ ٤٠٠٠ ٠١٢،٠٠٠ 
٨ Plastering M٢ ٥٫٧ ١٠٠٠ ٠٠٥،٧٠٠ 
٩ Refilling M٣ ١٫٠ ٥٠٠ ٠٠٠،٥٠٠ 
Total in SD ٢١٥،٨٠٠ 
(Two hundred fifteen thousands, eight hundred Sudanese Dinars) 
  
Table (٤٫٧): Cost of Civil Work of Appropriate Four Taps Standpost 
◙ Sanitation facilities: 
From observations during many surveys done in the targeted areas and questionnaire 
analysis we find that the UN agencies, INGOs and local NGOs mobilize IDPs to dig VIP 
pit latrine, but two issues collapses sustainability: 
(١) Cooler depth is constructed very shallow due to soil characteristics i.e. ٠٫٥ m. 
(٢) Pit depth is shallow i.e. ٥٫٠ m deep. 
From the above two points and from area observations the cooler should be constructed 
more deep to stable soil i.e. ٢٫٠ m deep and the depth of the pit should be more deep i.e. 
about ٨٫٠ to ١٠٫٠ m  to avoid flies, odor and increase the latrine life before if filled by 
solid waste. Addition to latrine construction may be done by community itself without 
any additional input by donors, but need more mobilization to community to increase the 
ownership behavior (Joseph mate, ١٩٩١) and so to increase sustainability fig.(١٣) & 
fig.(١٤). Community environmental cleaners should be hired, oriented and trained to 
clean the targeted area initially in a complete ration of food for work then, gradually 
minimized to half ration until cleaning take place as a habit with out food for work ration 
campaign. 
 
 
 
 Fig. (١٣): Solid Waste Status in Kadogali Area. 
 
Chapter ٥ 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
٥-١ Introduction: 
This chapter concerned with the integrated findings though the analysis of case study 
targeted area, demographic data from questionnaire, health data monitoring, ground water 
monitoring and surface water monitoring from White Nile river. 
٥-٢ Conclusion: 
This study has examined a number of important aspects relating to the issue of 
sustainability for IDPs water and sanitation project. It attempts to show how to ensure 
this sustainability following the termination of a specific project, which is in most cases a 
complex question, due to social, technical, economic and political issues which controlled 
IDPs water and sanitation projects. However, with regard to what has been discussed in 
the previous chapters, the major aspects which have a bearing on IDPs water and 
sanitation project’s sustainability and which should be considered are three-folds: 
(١) The situation of health status was found very bad in the targeted area through 
observations, questionnaire and heath data which collected from heath clinics that 
situated in the targeted area, and the main diseases which cause morbidity and mortality 
are Malaria and Diarrhea that comes due to un safe water use, bad environmental 
sanitation due to low coverage of home latrines and non proper hygiene behavior of 
communities that lived in the targeted area (٦٢٫٣٪ water related diseases of tatal 
prevalence to the targeted area clinics). 
(٢) The quality of water that used by community in the targeted area is un safe because it 
comes directly from river with out any treatments in most cases and vulnerable to gastro 
enteric diseases and transported with a donkey cart barrels and its in most cases it’s a 
colony of bacteria which sustain water bad quality. Also the quantity of water used by 
families in the targeted areas is very few relative to Sudan standards (١٩٩٣) (٢٠ l/c/d)  
due to low income of people there, so as to pay for water and also due to low hygiene 
awareness of communities that lived in the targeted area. 
(٣) To resolve the water problem installation of a booster pump, which transfer water to 
standpost in the targeted area from Kosti water facilities. 
(٤) For environmental sanitation there is many practices of pit latrines constructed in the 
targeted areas but its an emergency one which has shallow pits and shallow sub- structure 
(cooler). However, a proper improved sanitation facilities should be constructed. Also 
community sanitation system are essential for those who are not get home latrine with 
extensive hygiene awareness (Schools, Markets..etc..). 
٥-٣ Recommendations: 
١. Government, NGOs and UN agencies should carry out more awareness campaigns. 
٢. Communities should involved in water and sanitation project life cycle (from project 
initiation stage as an idea to management stage) to ensure sustainability of a project. 
٣. Capacity building should be done to WNSNWC staff to improve water quality. 
٤. Foster partnerships between private sector, municipalities and community groups in 
water and environmental sanitation projects to make it as an attractive investment. 
٥. Expansion of Kosti township water supply facilities (water treatment plants and water 
distribution network) to cover the basic needs for the residence of the town and it 
neighborhood. It is recommended to adopt proper water supply facilities utilizing 
permanent water supply from Kosti township. 
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